Volume 6, JUNE, 1892. $2.00 a Year. 
Number 4. 75c. a Number. 


JOURNAL 


New England Water Works 


ASSOCIATION. 


ISSUED QUARTERLY. 


PUBLISHED BY 


BOARD OF EDITORS. 
Junior Editor’s Office, New London, Conn. 


Entered at the New London Post Office as second-class matter. 


| 
| 
AS OF THE 
: 
| 
| 
3 
x 


OFFICERS 


New England Water Works 
ASSOCIATION. 


1891-92. | 


PRESIDENT. 
Horacz G. Superintendent, Nashua, N. 


VIOE-PRESIDENTS, 

F. Onasx, Superintendent, Mass.; K. 

Superintendent, Manchester, N. H.; F. H. Craypatn, Superintendent, Bur- 

lington, Vt.; W. Ayres, Chief Engimeer, Hartford, Conn:; Byron 

Coox, Superintendent, Woonsocket, R. I.; R. Dyes, Superintendent 
Meter Department, Portland, Me. 


SECRETARY. 
R. ©. P. Superintendent, New Bedford, Mase. 


TREASURER. 
Himam Nuvons, Superintendent, Cambridge, Mass. 


SENIOR EDITOR, 
Dexter 0. Boston, Mass. 


JUNIOR EDITOR, 
Wanrer H. Riczarps, Superintendent, New London, Conn, 


Frayx Harz, Superintendent, Quincy, Mass.; F. Novus, City 
Engineer, Newton, Mass.; W. Moxrss, Superintendent, Haverhill, 
Mass. : 

FINANCE COMMITTER, 

Wurrrire, Registrar, Lawrence, Mass, ; E. 
ent, Waltham, Mass.; F, A. Papen Nashua, 
N. 


; 
a 
a é 3 
OF THE : 
= 
4 
: 
: tA - 


Table of Contents. 


‘*An Experience with a Water Meter,” by L. A. Taylor, C. E., 


Page. 
Report of Committe to procure Testimonial to W. M. Hawes........ 148 
Paper, ‘‘Some reasons why, in the designing and operating of 1 a sys- 
tem of Water Works, provision should not be made for fur- 
nishing water for Elevators and Motors,” by J. Nelson Tubbs, 
Civil Engineer, Rochester, N. Y.. ...... 149, 152 
Discussion by Messrs. Ball, Fuller, Noyes, The President, Brackett, 
Committee on Nomination of 151 
Paper, ‘‘Standard Specifications for Water Works,” by E. H. Gow- 
Discussion by Messrs. Fuller, Gowing, Noyes, Allis, FitzGerald, 
Communication from Am. W. W. Association.. ... ..... ..... nawees 151 
Experience Papers:— 
** Sinking Fund Tahles,” by Desmond FitzGerald, Supt., Boston, 
‘“*Economy in Water Works Management,” by Solon M. Allis, 
Supt., Malden, Mass, ... ... 1G 
Discussion by Messrs. Winslow, Fuller, the ‘Prcoidient ond Mr. 
‘*The 16-inch direct river supply and its effect on the Taunton 
supply,” by Geo. T. Chase, Supt., Taunton, Mass......... 151, 179 
‘*The Frictional Head in a Force Main,” by F. F. Forbes, Supt., 
Discussion by Messrs. Chase, Brackett, Tidd, Gould, Allis, Ful- 
** Description of a Well to Supply the City of Waltham,” by F. 
‘¢ Laying a 30-inch Supply Main,” by S. P. Griffin, Supt., Lowell, 


3 
: 
151, 182 
| 


a 
: 
oF 
= 
= 
= 


NEW ENGLAND WATER WORKS ASSOCIATION. 


ORGANIZED 1882. 
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This Association, as a Body, is not responsible for statements or opinions of any of 
its members. 


ADJOURNED MEETING, 
Youne’s Horer, Boston, Mass., Feprvary 1892. 
The following members and guests were present: 


MEMBERS. 


Solon M. Allis, Supt., Malden, Mass.; Frank A. Andrews, Asst. Supt., 
Nashua, N. H.; Charles H. Baldwin, Boston, Mass.; Joseph E. Beals, Supt., 
Middleboro, Mass.; Dexter Brackett, Asst. Engineer, Boston, Mass.; J. Henry 
Brown, Charlestown, Boston, Mass.; Charles E. Chandler, City Engineer, 
Norwich, Conn.; George F. Chace, Supt., Taunton, Mass.; R. C. P. Cogges- 
hall, Supt., New Bedford, Mass.; Henry N. Cook, Supt., Salem, Mass.; 

as Cushing, Asst. Supt., Boston, Mass.; Prof. Thomas M. Drown, Mass. 
Inst. Technology, Boston, Mass.; Horace L. Eaton, City Engineer, Somer- 
ville, Mass.; Desmond FitzGerald, Brookline, Mass.; F. F. Forbes, Supt., 
Brookline, Mass.; Frank L. Fuller, Civil Engineer, Boston, Mass.; Al- 
bert S. Glover, Boston, Mass.; W. J. Goldthwait, Marblehead, Mass.; E. 
H. Gowing, Boston, Mass.; 8. P. Griffin, Supt., Lowell, Mass.; Geo. W. Har- 
rington, Supt., Wakefield, Mass.; D. A. Harris, Supt., New Britain. 
Conn.; John C. Haskell, Supt., Lynn, Mass.; Clemens Herschel, Engineer 
East Jersey Water Co., New York; Francis Hunnewell, Brookline, Mass.; 
Willard Kent, Civil Engineer, Woonsocket, R. I.; Patrick Kieran, Supt., Fall 
River, Mass.; Eugene P. LeBaron, Chairman, Middleboro, Mass.; Hiram 
Nevons, Supt., Cambridge, Mass.; Edward C. Nichols, Commissoner, Read- 
ing, Mass.; Edward H. Phipps, Supt., New Haven, Conn.; Walter H. Rich- 
ards, Supt., New London, Conn.; G. O. Sanders, Pres. Water Board, Hudson, 
N. H.; Lucian A. Taylor, Civil Engineer, Boston, Mass.; Chas. K. Walker, 


1 

im 

= 

if 

. 


JOURNAL OF THE 


148 


Supt., Manchester, N. H.; John C. Whitney, Water Registrar, West Newton, 
Mass.; Geo. E. Winslow, Supt., Waltham, Mass.; E. T. Wiswall, Water Com- 
missoner, West Newton, Mass.; Fred J. Winslow, Boston, Mass. 


ASSOCIATE MEMBERS. 


James M. Betton, H. R. Worthington, Boston, Mass.; Henry F. Jenks, 
Drinking Fountains, Pawtucket, R. I.; F. E. Stevens, Peet Valve Co., Bos- 
ton, Mass.; H. L. Bond, Perrin, Seamans & Co., Boston, Mass.; Wilmer Reed, 
McNeal Pipe and Foundry Co., Burlington, N. J.; E. H. Gowing, W. T. 
Partridge & Co., Boston, Mass.; H. P. Hutchinson, Standard Thermometer 
Co., Peabody, Mass.; Mr. Carr, Union Water Meter Co., Worcester, Mass.; 
Mr. Moulton, Union Water Meter Co., Worcester, Mass.; P. F. Polsey, 
Walworth Man’f’g Co., Boston, Mass.; E. R. Rice, Walworth Man’f’g Co., 
Boston, Mass.; Jesse Garret, R. D. Wood & Co., Philadelphia, Penn.; H. A. 
Gorham, The George Woodman Co., Boston, Mass. 


GUESTS. 


Mr. Blair, Cambridge, Mass.; A. A. Blossom, Boston, Mass.; Mr. Taylor, 
Boston, Mass.; Stephen H. Taylor, New Bedford, Mass. 

After the usual lunch the President called the meeting to order and the 
Secretary presented applications for membership as follows: 


ACTIVE MEMBERSHIP. 


Henry A. Cook, Supt., Salem, Mass.; Clemens Herschel, Engineer and Supt., 
East Jersey Water Co., 2 Wall Street, New York, N. Y. 


ASSOCIATE MEMBERS. 


George C. Dunne, Manager Portland Stoneware Co., 42 Oliver Street, Bos- 
ton, Mass.; Anthony P. Smith, Branch Sleeve and Tapping Machine, 748 
Broad Street, Newark, N. J.; W. T. Partridge & Co., The Radford Pipe and 
Foundry Co., 523 Exchange Building, Boston, Mass. 

The applications having been approved by the Executive Committee, on 
motion of Mr. FitzGerald the Secretary was directed to cast the ballot of 
the Association for the applicants, which he did, and they were declared 
elected to membership. 

The President called on the committee appointed to procure a testimonial 
to Wm. H. Hawes to report. 

Mr. Nevons, for the Committee, reported that the Committee had selected 
a water pitcher and goblet inscribed ‘‘New England Water Works Associa- 
tion, Christmas, 1891,” and presented the same to Mr. Hawes in behalf of the 
Association. 

The Secretary stated that it was desired by the Board of Editors that the 
next meeting be devoted to Experience Papers, and the President remarked 
that a number of members had volunteered to furnish such papers. 
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Mr. Nevons introduced Mr. LaFayette G. Blair, who spoke pleasantly for 
a few moments. 


A paper by J. Nelson Tubbs, Civil Engineer, of Rochester, N. Y., entitled: 
“Some reasons why, in the designing and operating of a system of water 
works for the domestic supply of a municipality, provisions should not be 
made for furnishing water therefrom under pressure te operate elevators and 
other motors,” was readby Mr. Brackett, and a discussion of the subject by 
Phineas Ball, Civil Engineer, of Worcester, Mass., was read by Mr. Moulton. 
The paper was further discussed by Mr. Fuller, Mr. Noyes, Mr. Brackett, the 
President, Mr. Herschel, Mr. Whitney, and Mr. Griffin. 


Mr. FitzGerald remarked that having had occasion recently to look over a 
number of Water Reports, he was surprised that the tabulation of statistics 
as recommended by the Association was not more generally adopted. He 
was much impressed with the value of these tables, in showing the cost of 
certain parts of construction or maintenance in different towns and with 
the value of the Summary of Statistics formerly published in the Journal 
and suggested that a committee be appointed to make additions to and 
changes in the tabulation and to urge its more general adoption. 


The President stated that he had noticed the omission of the tabulation 
from several reports which formerly included it. 


Mr. Coggeshall explained how the original committee designed the system 
of tabulation and prepared the Summary of Statistics published in the 
Journal. The few returns received after the second year did not warrant 
the continuance of the publication. Since that time the Association had in- 
creased in numbers and he thought it would be well to republish the report 
of the committee. 

Mr. Brackett thought the adoption of this form of tabulation one of the 
most important measures undertaken by the Association and regretted it was 
not more generally used. The system had .s adopted by some of the 
superintendents in Western cities and our ow members should have suffi- 
cient pride to carry out their own vote. 

Mr. Richards suggested that a blank form should be sent to each member 
to be filled out and returned when the results could be published in the 
Journal. 

Mr. FitzGerald thought this would be extremely valuable, but as a matter 
of record it should also be in the Annual Reports. 

On motion of Mr. Brackett, the President appointed Mr. FitzGerald and 
Mr. Kent a committee to report on the subject at the next annual meet- 
ing. 

The subject of standard specifications for Water Works work was intro- 
duced by Mr. Gowing and discussed by Mr. Fuller, Mr. Winslow, the Presi- 
dent, Mr. Allis, and Mr. FitzGerald.. 
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Supt., Manchester, N. H.; John C. Whitney, Water Registrar, West Newton, 
Mass.; Geo. E. Winslow, Supt., Waltham, Mass.; E. T. Wiswall, Water Com- 
missoner, West Newton, Mass.; Fred J. Winslow, Boston, Mass. 


ASSOCIATE MEMBERS. 


James M. Betton, H. R. Worthington, Boston, Mass.; Henry F. Jenks, 
Drinking Fountains, Pawtucket, R. I.; F. E. Stevens, Peet Valve Co., Bos- 
ton, Mass.; H. L. Bond, Perrin, Seamans & Co., Boston, Mass.; Wilmer Reed, 
McNeal Pipe and Foundry Co., Burlington, N. J.; E. H. Gowing, W. T. 
Partridge & Co., Boston, Mass.; H. P. Hutchinson, Standard Thermometer 
Co., Peabody, Mass.; Mr. Carr, Union Water Meter Co., Worcester, Mass.; 
Mr. Moulton, Union Water Meter Co., Worcester, Mass.; P. F. Polsey, 
Walworth Man’f’g Co., Boston, Mass.; E. R. Rice, Walworth Man’f’g Co., 
Boston, Mass.; Jesse Garret, R. D. Wood & Co., Philadelphia, Penn.; H. A. 
Gorham, The George Woodman Co., Boston, Mass. 


GUESTS. 


Mr. Blair, Cambridge, Mass.; A. A. Blossom, Boston, Mass.; Mr. Taylor, 
Boston, Mass.; Stephen H. Taylor, New Bedford, Mass. 

After the usual lunch the President called the meeting to order and the 
Secretary presented applications for membership as follows: 


ACTIVE MEMBERSHIP. 


Henry A. Cook, Supt., Salem, Mass.; Clemens Herschel, Engineer and Supt., 
East Jersey Water Co., 2 Wall Street, New York, N. Y. 


ASSOCIATE MEMBERS. 


George C. Dunne, Manager Portland Stoneware Co., 42 Oliver Street, Bos- 
ton, Mass.; Anthony P. Smith, Branch Sleeve and Tapping Machine, 748 
Broad Street, Newark, N. J.; W. T. Partridge & Co., The Radford Pipe and 
Foundry Co., 523 Exchange Building, Boston, Mass. 

The applications having been approved by the Executive Committee, on 
motion of Mr. FitzGerald the Secretary was directed to cast the ballot of 
the Association for the applicants, which he did, and they were declared 
elected to membership. 

The President called on the committee appointed to procure a testimonial 
to Wm. H. Hawes to report. 

Mr. Nevons, for the Committee, reported that the Committee had selected 
a water pitcher and goblet inscribed ‘“‘New England Water Works Associa- 
tion, Christmas, 1891,” and presented the same to Mr. Hawes in behalf of the 
Association. 

The Secretary stated that it was desired by the Board of Editors that the 
next meeting be devoted to Experience Papers, and the President remarked 
that a number of members had volunteered to furnish such papers. 
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Mr. Nevons introduced Mr. LaFayette G. Blair, who spoke pleasantly for 
a few moments. 


A paper by J. Nelson Tubbs, Civil Engineer, of Rochester, N. Y., entitled: 
“Some reasons why, in the designing and operating of a system of water 
works for the demestic supply of a municipality, provisions should not be 
inade for furnishing water therefrom under pressure to operate elevators and 
other motors,” was readby Mr. Brackett, and a discussion of the subject by 
Phineas Ball, Civil Engineer, of Worcester, Mass., was read by Mr. Moulton. 
The paper was further discussed by Mr. Fuller, Mr. Noyes, Mr. Brackett, the 
President, Mr. Herschel, Mr. Whitney, and Mr. Griffin. 


Mr. FitzGerald remarked that having had occasion recently to look over a 
number of Water Reports, he was surprised that the tabulation of statistics 
as recommended by the Association was not more generally adopted. He 
was much impressed with the value of these tables, in showing the cost of 
certain parts of construction or maintenance in different towns and with 
the value of the Summary of Statistics formerly published in the Journal 
and suggested that a committee be appointed to make additions to and 
changes in the tabulation and to urge its more general adoption. 


The President stated that he had noticed the omission of the tabulation 
from several reports which formerly included it. 


Mr. Coggeshall explained how the original committee designed the system 
of tabulation and prepared the Summary of Statistics published in the 
Journal. The few returns received after the second year did not warrant 
the continuance of the publication. Since that time the Association had in- 
creased in numbers and he thought it would be well to republish the report 
of the committee. 


Mr. Brackett thought the adoption of this form of tabulation one of the 
most important measures undertaken by the Association and regretted it was 
not more generally used. The system had been adopted by some of the 
superintendents in Western cities and our own membets should have suffi- 
cient pride to carry out their own vote. 

Mr. Richards suggested that a blank form should be sent to each member 
to be filled out and returned when the results could be published in the 
Journal. 

Mr. FitzGerald thought this would be extremely valuable, but as a matter 
of record it should also be in the Annual Reports. 

On motion of Mr. Brackett, the President appointed Mr. FitzGerald and 
Mr. Kent a committee to report on the subject at the next annual meet- 
ing. 

The subject of standard specifications for Water Works work was intro- 
duced by Mr. Gowing and discussed by Mr. Fuller, Mr. Winslow, the Presi-+ 
dent, Mr. Allis, and Mr. FitzGerald.. 
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QUARTERLY MEETING. 
Youne’s Horet, Boston, Mass., Marcu 9, 1892. 


The following mensbers and guests in attendance: 


MEMBERS. 
Solon M. Allis, Supt., Malden, Mass.; Charles H. Baldwin, Boston, Mass.; 
Joseph E. Beals, Supt., Middleboro, Mass.; Dexter Brackett, Asst. Engineer, 
Boston, Mass.; E. J. Chadbourne, Supt., Holbrook, Mass ; Chas. E. Chan- 
dier, City Engineer, Norwich, Conn.; George F. Chace, Supt., Taunton, 
Mass.; R. C. P. Coggeshall, Supt., New Bedford, Mass.; H. W. Conant, Supt., 
Gardner, Mass.; Byron I. Cook, Supt., Woonsocket, R. I.; Nathaniel Den- 
nett, Supt., Somerville, Mass.; Horace L. Eaton, City Engineer, Somerville, 
Mass.; Desmond FitzGerald, Brookline, Mass.; F. F. Forbes, Supt., Brook- 
bine, Mass.; Melvin C. French, Supt., South Braintree, Mass.; Frank L. Ful- 
ler, Civil Engineer, Boston, Mass.; Albert S. Glover, Boston, Mass.; W. J. 
Goldthwait, Marblehead, Mass.; J. A. Gould, Jr., Asst. Engineer, Boston, 
Mass.; E. H. Gowing, Boston, Mass.; S. P. Griffin, Supt., Lowell, Mass.; 
John L. Harrington, Cambridge, Mass.; John Harris, Commissioner, Waltham, 
Mass.; John C. Haskell, Supt., Lynn, Mass.; Louis E. Hawes, Civil Engin- 
eer, Boston, Mass.; Horace G. Holden, Supt., Nashua, N. H.; Francis Hunne- 
well, Commissioner and Registrar, Brookline, Mass.; Augustus W. Locke, 
Civil Engineer, North Adams, Mass.; W. E. McClintock, Civil Engineer, Bos- 
ton, Mass.; William McNally, Registrar, Marlboro, Mass.; Albert F. Noyes, 
City Engineer, West Newton, Mass.; Weaver Osborne, Commissioner, Fall 
River, Mass.: Henry W. Rogers, Supt., Haverhill, Mass.; A. H. Salisubry, 
Supt., Lawrence, Mass.; Arthur F. Salmon, Member Board, Lowell, Mass.; 
John D. Shippee, Supt. and Secy., Holliston, Mass.; George A. Stacy, Supt., 
Marlborough, Mass.; Lucian A.Taylor, Civil Engineer, Boston, Mass.; M. 
M. Tidd, Hydraulic Engineer, Boston, Mass.; C. H. Truesdale, Civil Engineer, 
North Grosvenordale, Conn.; Charles K. Walker, Supt., Manchester, N. H.; 
Herbert F. Whittier, Registrar, Lawrence, Mass.; Horace B. Winship, Civil 
Engineer, Norwich, Conn.; George E. Winslow, Supt., Waltham, Mass.; 
E. R. Jones, Boston, Mass. 


ASSOCIATE MEMBERS. 

James M. Betton, H. R. Worthington, New York; E. 8S. Ross, Chapman 
Valve and Man’f’g Co., Indian Orchard, Mass.; F. H. Hayes, Deane Steam 
Pump Co., Holyoke, Mass.; L. E. Bellows, Deane Steam Pump Co., Holyoke, 
Mass.; Wilbur D. Fiske, Knowles Steam Pump Co., Boston, Mass.; Mr. 
Taylor, Gilchrist & Taylor, Boston, Mass.; H. M. Libby, Gilchrist & Taylor, 
Boston, Mass.; J. H. Russell, Jenkins Bros., Boston, Mass.; Henry F. Jenks, 
Drinking Fountains, Pawtucket, R. I.; F. E. Stevens, Peet Valve Co., Bos- 
ton, Mass.; H. T. Bond, Perrin, Seamans & Co., Boston, Mass.; H. P. Hutch- 
inson, Standard Thermometer Co., Peabody, Mass.; E. L. Abbott, Thompson 
Meter Co., New York City; W. H. Moulton, Supt. Union Water Meter Co., 
Worcester, Mass.; B. F. Polsy, Walworth, Man’f’g Co., Boston, Mass.; J. H- 
Eustis, Walworth, Man’f’g Co., Boston, Mass.; H. A. Gorham, The Geo. 
Woodman Co., Boston, Mass. 
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GUESTS. 


A. A. Blossom, Lynn, Mass.; M. N. Baker, Engineering News, New York; 
Geo. French, Holliston, Mass.; Geo. Goodhue, Concord, N. H.; J. H. How- 
land, Boston, Mass.; J. J. Moore, Boston, Mass.; R. J. Thomas, New York 
City; H. H. Thorndike, Bridgewater, Mass.; A. Wagner, Woonsocket, R. I. 

After the dinner had been served and cigars lighted, the President called 
the meeting to order, and the Secretary read the following applications for 
membership: 

ACTIVE MEMBERS. 

Frank N. Parsons, Clerk of Water Board, Franklin, N. H.; George Bow- 
ers, City Engineer, Lowell, Mass.; Edward W. Shedd, Civil Engineer, Wor- 
cester, Mass.; Charles E. Shedd, Civil Engineer, Providence, R. I. 


ASSOCIATE MEMBERS. 

H. W. Johns, Man’f’g Co., Eastern Branch 119 Federal Street, Boston, 
Mass. 

On motion of Mr. Walker a committee consisting of five members of the 
Association were appointed by the President to select a list of ofticers for 
the coming year, and to report that list to the Annual Convention of the 
Association to be held at Holyoke next June. Subsequently the President 
appointed as the committee, Messrs. Walker, Noyes, Rogers, Hall, and Chace. 

The President introduced Mr. M. N. Baker, of the Engineering News, who 
addressed the meeting on the subject of gathering statistics for publication 
and on the future universal adoption of water meters. 

The President read a telegram from Mr. J. M. Diven, President of the 
American Water Works Association, extending an invitation to the members 
of the Association to attend the American Water Works Convention at the 
Metropolitan Hotel, New York City, May 12th, 1892. 

The President stated that this meeting would be devoted to Experience 
Papers and called on Mr. Desmond FitzGerald who addressed the meeting on 
the subject of Sinking Fund Tables. 

Mr. Solon M. Allis, Superintendent, Malden, Mass., read a paper entitled 
“Economy in Water Work Management,” which was discussed by Mr. Win- 
slow, Mr. Fuller, the President, and Mr. Ross. 

Mr. Geo. F. Chace, Superintendent, of Taunton, Mass., read a paper on 
“The Sixteen Inch Direct River Supply and its Effect Upon the Taunton 
Supply;” discussed by Mr. Winslow; Mr. F. F. Forbes, Superintedent, of 
Brookline, Mass., on ‘‘The Frictional Head in a Forcemain,” discussed by 
Mr. Chace, Mr. Brackett, Mr. Tidd, Mr. Gould, Mr. Allis, Mr. Fuller, and Mr. 
Forbes; Mr. Frank L. Fuller, Civil Engineer, of Boston, Mass., a ‘‘Description 
of a Well to Supply the City of Waltham;” Mr. S. P. Griffin, Superintendent, of 
Lowell, Mass., on ‘‘Laying a 30-inch Supply Main; Mr. L. A. Taylor, Civil 
Engineer, on ‘‘An Experience With a Water Meter. 

After further discussion of ‘Standard Specifications for Water Works 
Work” by Mr. Noyes, Mr. Tidd, Mr. Gowing, and Mr. Locke, the President 
requested members to be prepared to speak on the subjects to be announced 
for the meeting at Holyoke in June, and the meeting adjourned. 
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SOME REASONS WHY IN DESIGNING AND OPERATING A SYSTEM 
OF WATER WORKS FOR THE DOMESTIC SUPPLY OF A MU- 
NICIPALITY, PROVISION SHOULD NOT BE MADE FOR FUR- 
NISHING WATER THEREFROM UNDER PRESSURE TO 
OPERATE ELEVATORS AND OTHER MOTORS. 


BY 


J. Netson Tubs, Civil Engineer, Rochester, N. Y. 


The fundamental idea which is the basis of all municipal organization, is 
that of protection to the property, liberty, health and life of the citizens. 

This excludes the commercial idea, that as a municipality it may loan 
money, speculate in stocks, grains, lands or water, this right being reserved 
to the enterprise of the individual citizen. 

This fundamental idea involves the power resting in the municipal organ- 
ization, to make such expenditures and constructions as are needed to give 
protection to property from conflagration and also to the lives and health of 
its citizens. 

Probably the most potent of the measures which have been adopted to 
subserve these last mentioned purposes, is the construction of the modern 
system of pure water supply. 

In developing this system of protection, the municipality demands from 
the wealthy citizen a portion of his surplus and from the poor a portion of 
his living in the form of taxes, to pay for the constructions thus made for 
their protection. 

If Iam correct in the foregoing statement in relation to the functions of 
a municipal government, then any exercise of its power, to tax the citizen 
for a purely commercial investment, such as furnishing power to a portion 
of its citizens for gain, would seem to be arbitrary and illegal. 

There is another fact which, properly considered, leads up to a like con- 
clusion. By common consent, power is invested in the State to take private 
property for public uses, under authority of what is popularly termed the 
‘Right of Eminent Domain.” The idea on which this right is based being, 
that the individual right of the citizen must be subservient to the public 
good. 

In almost every instance in which a water works system for a town is pro- 
vided, whether through the instrumentality of the local government or of a 
private corporation this right of eminent domain inherent in the State is 
appealed to, to condemn the lands, manufactories, mills, water power or 
other riparian rights of individual citizens of the State. 

It must be clear, however, to the most superficial thinker, that the power 
does not inhere even in the State, to arbitrarily divest the water power 
owner of his property, in order to bestow it upon a city, town, or private 
corporation for the very purpose to which it was devoted by the divested 
owner, to wit: to furnish power for financial gain. 
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Tam not aware that this question has ever come directly before a court in 
this country for adjudication, but I believe that the foregoing opinion has 
the endorsement of many of the leading lawyers in the United States. 

If, therefore, the municipality has no power to tax its citizens for such a 
purpose and the State no authority to assist it, or a private corporation, in 
such an abuse of its proper functions, may we not conclude that no system 
of water works should be constructed, by a municipality at least, which in- 
volves or includes the furnishing of power therefrom for gain. 

The most important considerations affecting the design and development 
of a water supply for a town, are the quantity and quality to be supplied. 
The sources from which generous supplies of pure water can be obtained 
for this purpose are becoming alarmingly scarce, not only because of the 
high standard of purity demanded by modern tests, but because of the ever 
increasing deterioration of the water of springs, streams, ponds and lakes, 
by the introduction of the wastes of manufactories and of dense populations. 
Many large cities are now compelled to seek sources at a distance of from 
thirty to eighty miles for a supply of pure water, and most of our smaller 
growing towns are anxiously canvassing for new and distant sources to sup- 
plement present inadequate supplies, all near sources being practically ex- 
hausted. Every indication points to a time not far distant, when the finding 
a source for ample pure water for our teeming populations, will become a 
more imminent and perplexing question than that of procuring bread with 
which to feed them. 


When it is also borne in mind that the quality of purity so necessary for 
potable purposes, is not a necessity in water used purely for power and that 
water adapted to the latter use is much more abundant and accessible, is it 
not improvidence on the part of any community to allow pure potable water 
to be used for the purpose, or to allow a practice to grow up and acquire the 
prestige of universal precedent, which, in the near future is to curtail the 
durability and usefulness of the system of water works, which had been 
provided for furnishing potable water to citizens to protect and conserve the 
public health. 


It is true that there is one period during the life of a water works plant, 
when the temptation is great to secure temporary increased revenues by the 
sale of water for power, and that is during the early days, when revenue de- 
rived from domestic use is small and the capacity of the works greatly in 
excess of the consumption, but I am convinced that there comes a time in 
the history of almost every plant when all connected with the management 
see that the practice is a vicious one and they would be glad to revoke all 
permits for the purpose, had they not by long use become almost vested 
rights. 

It is almost universal experience, that water works plants are originally 
designed of too small capacity to meet future requirements; a result which 
is not altogether the fault of the designing engineer. There are too many 
unknown quantities in each of such problems to admit of an absolutely cor- 
rect solution. The municipal authorities are often penurious; new and un- 
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expected uses of water are developed year by year and the quantities for old 
and known uses are vastly increased as the result of new inventions and in- 
creased knowledge; asin the case of a flush for a water closet, for which 
three quarts of water was regarded as abundant twenty years ago, while now 
as many gallons are used. Populations of cities and towns are also increas- 
ing with a rapidity beyond the conception of the most enthusiastic statisti- 
cians. From all these causes, the requirements for purely domestic uses, in 
a few years tax the capacity of works to the utmost, and this would be so 
even though the one-fifth or more of the total capacity of the plant which 
is consumed for the production of power could be relegated to its legitimate 
use. 

It must also be admitted that the use of elevators and other motors con- 
suming large quantities of water intermittantly, has a tendency to produce 
water rams of more or less intensity, resulting eventually in leaks in the 
joints of main pipes and ruptures and general weaknes in the whole plant, 
including the service and house fixtures of the consumer. 

I regret that I am now unable to make a satisfactory mathematical demon- 
stration of what I believe to be a fact, to wit: that considered in a purely fi- 
nancial aspect, the furnishing of power from a domestic system of water 
supply is unwise. The conditions under which the water is furnished, 
whether from a near or distant source, whether pumped by water power or 
steam or furnished by gravitation, the head which is available and the top- 
ographical conditions which obtain are all factors in the problem which ren- 
der it difficult of solution. It is true it might not be difficult to determine 
the amount of first expenditure required to increase the capacity of the 
plant to include the furnishing of power to elevators and motors, but when 
coupled with the further fact that, if so used, a much earlier reconstruction 
of the plant must be made and that, possibly, at a vastly increased cost be- 
cause of the new supply having to be brought from a distant source, the 
question becomes a complicated one. 

Aside, however, from any mathematical demonstration, there are some 
further suggestions which may assist in coming to a conclusion as to its ad- 
visability as a financial investment. 

As has been intimated, water which is totally unfit for a domestic supply 
but which is equally good for power purposes, is usually found in abundant 
quantity in close proximity to our cities and large towns. 

If the furnishing of water for this purpose from a plant designed primar- 
ily for domestic uses has been deemed advisable, may it ncé be fairly pre- 
sumed, that a plant designed for furnishing power only, using the inferior 
quality of water close at hand and provided under pressures largely in ex- 
cess of the requirements of domestic service, would be still more desireable, 
satisfactory, and lucrative, particularly where the pumping is done by steam. 
Again, in cases where there is a convenient water power, the modern 
methods of transmission by cable and electricity are comparatively cheap, 
convenient and efficient, rendering it almost certainly more economical than 
by abstracting it from a domestic system, besides avoiding all the evil re- 
sults of the latter. 
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As the result of many years experience in water works management and 
for the reasons stated in the foregoing, I am utterly opposed to the common 
practice of furnishing power from a domestic system to elevators and other 
motors, believing it to be indefensible on financial or any other grounds. 

Thave also intimated in this paper, what in closing I desire to state 
broadly, that the fundamental idea in the construction of water works 
should not be to provide such a system and so operate it, as that it shall nec- 
essarily prove a paying investment, for while there should be prudent and 
economical management, the predominant effort should be to so construct 
and operate the device as to result in the most perfect protection to the 
property, health and comfort of the citizen, in which if financial gain should 
also result as an incident, so much the better. 

With the commercial idea made secondary and incidental and the protec- 
tive one first and predominant, a pure water supply will perform its highest, 
most benevolent and beneficent function to the community. 


DISCUSSION. 


Mr. Batt. The question how far a city or town which has the privilege or 
power under an enabling act to take the waters of certain streams or lakes 
for the public use, may go in supplying all the calls which may present 
themselves and do even justice to those from whom such water is taken and 
the public who make the investment, is a question that has been much de- 
bated. For instance has the corporation a right to take water from a manu- 
facturer whose works are located lower down the stream, carry such water 
into a thickly settled town and sell it to another manufacturer engaged in 
the same ora similar line of work as the manufacturer from which the 
water has been taken. 

The manufacturer so aggrieved always asserts.a strong and emphatic nega- 
tive. Yet, so faras my knowledge goes, it is not known that the question 
has ever reached and been decided by our law courts. On the face of the 
question it would seem that the usual view taken by those aggrieved is just- 

So far as my experience goes on one class of supply, which is now very 
general, that for making steam, especially for small plants, there is a very 
general agreement that the corporation has the right to take and sell water 
for such a purpose as it is for the general public good, and as much a part 
of our modern needs as is the domestic supply. 

Outside of the domestic and the supply. for steam, the largest is that for 
motors and elevators and for some washing purposes. These last are fre- 
quently called in question or have been. In some cases of washing purpos- 
es the water called for is so large that it seems nearly sheer waste, as no one 
can afford to use it for this purpose and properly compensate the corporation 
for its actual cost. 

So of furnishing water for motors. By an estimate once made where 
there was an opportunity to measure the water consumed by a motor, the 
conclusion reached was that no consumer could afford to pay a city the 
actual cost of delivering the water where, say, one or two horse power was 
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required continuously ten hours a day. The estimate was based on the in- 
terest on the cost of the works, cost of maintenance, depreciation and re- 
newal. And assuming that all the water from an ordinary city supply should 
be used for supplying only motors for power purposes, there seemed only 
one condition where a limited quantity could be sold at rates a consumer 
could afford to pay for it for power. Where a gravity works has, for the 
time being, more water than is called for in all other directions, the surplus 
may be sold at a low rate and yield some income which might otherwise be 
wasted. 

Elevators stand by themselves as one of the recent modern conveniences. 
While the water used is not so large, and its helpful use so great that a good 
paying rate per thousand gallons may be afforded by the consumer, stil? 
they are a nuisance upon all water works, especially on high service, where 
they occasion a severe water hammer. To remedy this evil no inventor has 
quite overcome, by suitable mechanical devices, the difficulty. 

To supply water for motors, elevators, and the like, may be legal or it may 
not be. The question for the future will, in a majority of supplies, require 
to be reckoned with on far other grounds than the mere right so to use the 
water. The quantity of water at the disposal of but very few works is illimit- 
able. In fact the margin of surplus is all too narrow now. The extensions 
for additional supply all too difficult and too limited. The growth of our 
cities and towns is so rapid, and the calls which are legitimate, pressing and 
cannot be refused, are multiplying so fast, that sooner or later consumption 
will overtake the supply. When this condition approaches, the first question 
will be the expediency, nay, the necessity, of cutting off all consumption 
except that for domestic and all sanitary purposes. It is this form which 
this question must inevitably take at no distant day in very many cities and 
towns. The application of electricity to industrial uses is now being per- 
fected and applied so rapidly that its advent seems most opportune to aid in 
the solution of the difficulty by furnishing a ready means of running eleva- 
tors and driving all kinds of light machinery where small power is required, 
thus relieving the water works of this burden. 

Mr. Fuuter. Mr. President and gentlemen, I have not had the time to 
think this subject over as much as I would liked to have done. There are 
certainly two sides to it, although the paper and discussion which we have 
heard have both presented but one side. It seems to me there is something 
to be said on the other side. I presume if we could have the two systems 
which Mr. Tubbs speaks of, that, perhaps, would be the ideal arrangement. 
In the first place, I think we will agree that the rapid growth of a good 
many of our cities and towns has been due, to a certain extent, at least, to 
the use of the town or city water which has been available under pressure 
for running a good many of the light kinds of mechanical business; and it 
seems to me that if a town can supply water under good pressure to run 
motors and elevators, it is certainly helping along the business of that com- 
munity. It has been said that these things ought to be left to outside in- 
terests, that outside parties can come in and supply this water under high 
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pressure, and that water of unfit quality for domestic purposes might be 
used for manufacturing purposes, all of which is undoubtedly true. But 
would any town or city care to grant a charter or franchise to an outside 
water company to bring in another supply of water for the purpose of run- 
ning motors and elevators? In that case I do not see why such a company 
could not also furnish water for fire protection. 


It seems to me that since the amount of water needed and consumed for 
these purposes is not very large, it is very wise for a municipality to allow 
its water to be so used and to increase its revenue thereby. It does not 
seem to me that in ordinary cases there is very much hardship to the mill 
owner. If the water is taken at a distance from the city or town, probably 
the water is not as valuable for power as it is near the city. I think that the 
mill owner is usually fully compensated for the water taken from him. If 
that is so, he suffers no hardship, and if the water can be sold at a reason- 
able profit, and I think it ordinarily is when it is sold by meter rates, the city 
certainly derives some profit from it, and those who use it are glad to pay a 
certain amount of profit. Where there is a call for a motor for running a 
printing press, for instance, it is very convenient to use the city water. Elee- 
tric motors have been spoken of, and those will undoubtedly largely super- 
sede motors run by water power; but at the same time it is a great advantage 
for a man who is doing a small business te be allowed to use a water motor 
where he can turn the power on and off as he choses. He simply pays for 
what water he uses, and the department ought to be able to know how much 
that water costs and to sell it at a sufficient profit. 


These are the thoughts that come to my mind. I think if water is to be 
furnished for a town or a city, the municipality had better doit. It has 
been said that water of an inferior quality can oftentimes be obtained near 
by; but if it is secured in the immediate vicinity some mill owner is likely; 
to be robbed, and probably the water would be as valuable to a mill near a 
city or town as it would be to a mill some distance from it. 


Tue Prestpenr. We would like to hear from some of the other members 
on this question, and I will call on Mr. Noyes. 


Mr. Noyses. This is a questionI have given comparatively little thought 
to in this connection, and it is hardly fair to call upon me to speak now. I 
regret I came in so late that I did not hear the whole of Mr. Tubbs’ paper, 
but I heard all of Mr. Ball’s, and certainly I think some of his points were 
well taken. I think that except in cases where works are built with ample 
provision for the future, where the conditions of supply are exceptionally 
favorable, the wisdom of providing for motors and manufacturing uses is 
certainly questionable. I believe that Mr. Tubbs’ paper, so far as I heard it, 
brings us right down to the question of a double system of water works, one 
for fire supply and power, and the other for domestic purposes; and that is 
something which must be settled in each individual case by the conditions 
affecting the supply. 

Tue Presipent. We should be pleased to hear from Mr. Brackett. 
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Mr. Bracxert. I can add but little to what has already been said. My 
views are in accord with those expressed by Mr. Tubbs. There may be ex- 
ceptional cases where the supply is practically unlimited, as in the cities 
supplied from our great northern lakes, where water can be advantageously 
supplied to furnish power; but in many of our American cities a supply of 
water adequate in quantity and pure in quality is not easily obtained. The 
consumption per capita is constantly increasing, and the increased uses are 
very largely those in which purity is not especially required. In Great 
Britain and Europe from 25 to 40 gallons per capita is considered an ample 
supply, while in the United States from three to four times that amount is 
the ordinary requirement, and the demand increases from year to year. If 
we are to continue the present lavish use of water I think the time may come 
when our municipalities will be obliged to find a source of supply of pure 
water for drinking purposes and another for all uses where quantity rather 
than quality is required. + 

The question of water hammer caused by the sudden closing of elevator 
valves is a serious one. I have seen the hand of a pressure gauge attached 
to a fire hydrant jump from 40 to 120 pounds when an elevator valve was 
closed, and we have bad bursts in our mains directly traceable to this cause. 
Of course there is a very narrow line between the use of water for elevators 
and other motors and for some other. purposes for which water is supplied. 
We have in Boston some very large takers that use water which could be of 
a much poorer quality, that is, where quality is not particularly desired, 
where the quantity is very much in excess of what is used for elevator pur- 
poses. We have about 400 elevators in the city using about 1,300,000 gallons 
per day, which is equivalent to about two gallons per head of the total 
population. 


Tue Presmpent. In the Exchange Building there are some eight or ten 
elevators, I should judge, thatrun up to the tenth story. I would like to 
ask Mr. Brackett about how much water is used in that building? 


Mr. Brackett. Many, in fact the majority of the hydraulic elevators 
which are being introduced in Boston at the present time, are on what is 
termed the Hinckley system, that is, the water is pumped over and over in- 
to a pressure tank, so that, although they are hydraulic elevators, but very 
little water is used directly from the mains. Most of the direct pressure 
water elevators in use to-day use small quantities of water. Many of them 
are in dwelling houses, and there is a growing use of them in the better 
class of residences. Of course these elevators are used but seldom, and the 
quantity of water used is small. In fact, the rate practically determines or 
fixes the use for elevator purposes. When the quantity of water used be- 
comes very large, it becomes more economical for the owner to introduce 
either steam or the Hinckley system. The elevators in the Exchange Build- 
ing are on the Hinckley system. 


Tue Presipent. We would all like to hear from Mr. Herschel, who, as we 
all know, has had large experience on water works. (Applause.) 
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Mr. Herscuer. Mr. President and gentlemen, I thank you for your kind 
reception. There is only one reason why I should speak on this or any 
question here to-day, and that is because I have the proud destinction of be- 
ing the youngest member of this association, presumably, who is present, as 
you did me the honor to make me a member at the beginning of this meet- 
ing. If I were to say anything on this subject, I would say my sympathies 
are entirely with the views expressed by the writer of the original paper, and 
by Mr. Ball in his discussion. It seems to me that the logie of facts is 
clearly against the use of good drinkable water; water of the quality to satis- 
fy the high standard that American cities have established for drinking 
water, for any such purpose as power; or for the distribution of power, which 
is really the basis of this matter. Take the city with the needs of which Iam 
now somewhat familiar, from my present position as superintendent of the 
East Jersey Water Company, namely, the city of Newark, New Jersey. 
They use ordinarily 15 or 16 million gallons a day. It is all pumped. Every 
gallon of water that is pumped in excess of the legitimate uses is, of course, 
that much wasted expenditure. I do not know what the figures are, but it 
is even a question whether it would be paid for by the rates charged for large 
quantities. Now, the 15 or 16 million gallons for ordinary use, is increased, 
in the months of August and September, to 25,000,000, mainly to run fans in 
restaurants, beer shops, and to pump beer. In the present condition of the 
works it is a great strain upon them to supply any such quantity, and the 
question would naturally arise, why not cut if off? And that brings us to 
one of the biggest evils of allowing a misuse of any public water supply. 
It, is not cut off because it conveniently cannot be. After the people have 
been accustomed to that sort of a thing, it would raise almost a revolution 
to deprive them of it. Think of a man who has been drinking his beer and 
who has been fanned while so enjoying himself for five or six summers, all 
at once being obliged to fan himself! (Laughter.) Why, such a thing would 
not be listened to for a minute. Prescriptive rights are so easily established. 
And that is the principal objection, and it is a valid objection to establish- 
ing such usages even in those cases where it brings in a profit to sell water 
for power purposes, as has been mentioned, that is: when there is a gravity 
supply, and, of course, more water available than for the time being can be 
used for domestic purposes. 

This matter of power distribution is now undergoing a great develop- 
ment, and it is the easiest thing in the world to supply power in small quan- 
tities over large areas, wherever there is any demand for any such thing, or 
even to foster it, to create it. There is a system by water under very high 
pressure, that is in use in London and in Birmingham, and is producing very 
good results, also, in Geneva, Switzerland. I lad the pleasure of seeing this 
last year. In Geneva they pump the water by water power and deliver it all 
through the city. Then, another system is compressed air; that, also, is 
moving and is being agitated very largely. Another system is by electricity. 
We have all the means of distribution of power at the present time that are 
needed to supply any quantity, and it is not necessary to resort to arguments 
which it might be necessary to resort to, if there were no other system at 
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hand. It is not necessary to use good potable water for power. (Applause.) 


Mr. Wuitney. By the charter under which the city of Newton obtains its 
water supply the use of water as a motive power is expressly prohibited, and 
I would like to know in how many chatters of works represented here there is 
a similar provision. 

Mr. Brackett. I will ask Mr. Whitney if the line was not drawn in Newton 
so as to allow the use of water for religious purposes. ; 

Mr. Watney. Ina few cases it is allowed, but is allowed in spite of the 
charter; and, I suppose, if any owner of water rights on our source of supply 
should object, we would be obliged to stop such use. 

Tue Presipent. When the water works in Lowell were established it was 
provided that the water should not be used for anything except domestic pur- 
poses, the creation of steam and fire protection, I think. Mr. Griffin, per- 
haps, can tell us something about that. 

Mr. Gairrix. That is so, with the exception of church organs. Lowell is 
a religious city, and an exception is made in favor of church organs, but, by 
the contract with the Locks & Canals Co, the water cannot be used for any 
outside porpose, I won’t be positive, but I think the use of water in hospit- 
als was allowed also. 

Tue Prestpent. At the time the charter was granted to the city of Lowell 
to put in water works there was a clause inserted by the Locks & Canals Com- 
any restricting the use of the water. I think the city paid the Locks & 
Canals Company the sum of $50,000 for the privilege of taking the water out 
of the Merrimack river subject to these restrictions. While I was connected 
with the works there our Water Board several times tried to make some ar- 
arangement with the Locks & Canals Company, but it was impossible. I 
know Mr. Francis made quite a strong argument that was published in one of 
the Water Board reports, against using water for any other purpose than that 
first allowed by the charter. 

Mr. Ricnarps. During arecent test of a water motor for running a print- 
ing press I found that it required about 80 gallons per minute under a head, 
at the motor, of 45 pounds. If running ten hours per day it would con- 
sume 48,000 gallons per day, developing, perhaps, from one and one-half to 
two horse power. This, while an inconsiderable quantity alone, assumes 
formidable proportions if, as might easily prove to be the case, ten or 
twelve such motors were connected in a city of 15,000 or 20,000 in- 
habitants, and, instead of the 2 gallons per capita used in Boston for ele- 
vators, might easily take 50 per cent. of the entire consumption. For if you 
furnish water for one motor you must furnish ten if you are called upon to 
do so, and if you will furnish two horse power you cannot logically refuse to 
furnish twenty horse power, or even more. I agree with Mr. Herschel that, 
the usage once established, it becomes almost a right, which it is well nigh im- 
possible to disturb. And, for these reasons, the use of good drinking water 
for producing power is extravagant and unwise. 
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ECONOMY IN WATER WORKS MANAGEMENT, 
BY 


Soton M. Auuis, Superintendent, Malden, Mass. 


It has occurred to the writer that economy in water works management, and 
the methods of doing work, ought to be mentioned more in our meetings and, 
if the members of the Association having longest experience would let the 
younger men in the business know of some of their methods, it might be of 
great service to the younger superintendents and perhaps enable them to im- 
prove on some of the minor matters that come up in every day work. 


For instance it has seemed to me desirable, that some standard should be 
adopted by the New England Water Works Assocation in regard to sizes, 
weights and styles of stop and corporation cocks. As near as I can ascertain 
every superintendent uses a different style of corporation and stop cock, I 
may make a contract as usual for the number estimated as being sufficient for 
the season. I find later on that I am nearly out, as we are using many more 
than estimated. Now I go to every dealer in Boston only to find they have 
nothing like the sample although they may have styles and kinds without 
number. Of course I have to wait until the party who made my first lot, can 
make me another, perhaps finding him overrun with orders that take pre- 
cedence. It may be a week or two, or three, before I get the needed articles. 


Now if there was a standard size, quality and style I would find what I 
wanted in any first-class house that dealt in these goods. 


Just so in regard to hydrants. Makers do not care to keep a stock on hand, 
because of small non-essential differences insisted upon by superintendents 
and water boards of different towns or cities. I do not see why length be- 
tween bottom’s and ground surface, outlet and inlet dimensions cannot be 
settled once for all, and let these be adhered to. Then if we want one, or 
half a dozen hydrants we can get them at once without waiting for them to be 
made. 


One of the most surprising things observed in water works management in 
many places is the utter disregard of all business methods displayed by aver- 
age members of city councils when suitable buildings and appliances are asked 
for by the water department. Ihave in mind a city of nearly 25,000 inhabi- 
tants, where the superintendent and water board have for years asked for 
suitable buildings and yards for loading, unloading and storing pipe tools and 
specials. The works comprise nearly seventy miles of pipe. From thirty to 
forty carloads of pipe are bought each year. Instead of having a suitable yard 
with spur track running into it, the pipe have to be unloaded at the depot 
siding, carted to some vacant lot—perhaps at great inconvenience, here 
loaded again and distributed as needed. The shop, stable and tool house, is 
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comprised in one old shed of a building, not half large enough. In this, 
wagons just painted, and varnished, have to be run in out of the weather, 
dividing a cramped space with five horses, while other carts, wagons, sleighs 
and specials are left out offdoors to suffer from exposure, or be buried in 
snow. If any one of these city officials were doing half the business done 
by the superintendent of these works he would have twice the accommoda- 
tions. It is very discouraging to a superintendent who believes: in saving 
money by proper care of tools, wagons, etc., to be told year after year there is 
no money—no mouey, when the cost of the new plant required would be 
saved in time lost and deterioration of tools, wagons, etc., from want of proper 
accommodations. Under such circumstances the cost of running a system of 
water works—must be more than necessary, and as usual the superintendent 
or water board is criticised unjustly, and some go so far as to recommend all 
work to be done by contract, when every superintendent knows, that if given 
the proper opportunity and unhampered he can save at least the contractors’ 
profit which in some cases is quite a handsome figure. 


In relaying in those streets where ledges abound I find the use of a ‘‘surface 
supply pipe” (already described at a former meeting) results in a great saving 
of blasting. Some have thought the risk was too great in case of fire. This 
may be partly obviated in two ways. One of which I have adopted, which is 
to have a regular brass coupler made to connect my surface pipe to the hy- 
drant. In case of fire in vicinity of such hydrant I can immediately uncouple 
the surface pipe and attach the hose. The size of this surface pipe may be 
larger than I have in use, and I see no reason why it would not pay to have a 
four inch or six inch pipe used if by this method we can save blasting—using 
the old trench for relaying, and still supply the water takers, and perhaps a 
hydrant or two besides. Of course where a large pipe say, a 10 or 12 inch is 
supplying an outlying district with a number of important hydrants depend- 
ing upon it—the use.of a small surface pipe would not be safe or advisable. 
In our case as I suppose it is in most New England towns—the pipes that are 
to come out are small—and the ledges on the higher grounds generally more 
and more occupied by dwellings. As the outskirts of our city are being built 
over, we find each year streets being built over around or through rocky 
eminences, and in one year I blasted through 1700 feet of ledge—last year 
over one thousand. With my surface pipe I saved 350 feet of blasting on one 
- street which was relaid which I estimate would have cost me $700. 


I suppose all of us are accustomed to make extensions of mains in new 
and unaccepted streets. I found in my first experience that pipe was fre- 
quently raised or lowered to accompany grading or filling, as streets were ac- 
cepted from time to time by the city and graded to the city engineers profiles. 


We have made arule that: we lay no pipe in an unaccepted street until a profile 
is furnished with grade line drawn by the city engineer, so that the grade as 
determined when completed will be shown, and an agreement signed that the 
applicant shall cut said street to grade before we commence or fill after the 
pipe is laid, thus enabling us to place the pipe at the proper depth at first, 
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thus obviating any change later. I think this a good plan and one method of 
saving the city future expense. 


Tue Presipent. This paper of Mr. Allis, it seems to me might start a dis- 
cussion. We should like to hear from some of the members with regard to 
any of the matters of which Mr. Allis has spoken. 


Mr. Winstow. I would like to say with regard to hydrants, that in my case 
it wouldn’t do to stick to any one particular standard, particularly as to 
length. There are places where the frost in the coldest winter will not go over 
two feet, and at the same time in another place it will go over six. Where it 
is wet I find that the frost does not go so deep as where it is dry and sandy. 
There is one sandy place where we had a service that was five feet and a half 
deep and it froze; while in another place a service which was only three feet 
deep did not freeze. LIafterwards put the first service down seven feet and a 
half, and it has never frozen since. In that same locality I replaced a hydrant 
which was five feet by one six feet and a half, and the next winter it froze, 
but it has not frozen since and I haven’t changed it. It did not freeze in the 
supply pipe merely but in the hydrant, and of course it was found frozen at a 
bad time. We had no idea it would freeze at that depth, but there was a fire 
one day and the firemen wanted to take water from this hydrant; they had 
taken it from two hydrants and they wanted to take it from this one also, and 
when they tried to open it they couldn’t do it till they put steam into it from 
the steamer and thawed it out, which didn’t take but a very short time, and 
even then they couldn’t get water, and it was found that the pipe supplying it 
from the main was frozen. 


Mr. Fuuter. I would like to ask Mr. Winslow if the gate of the hydrant 
may not have leaked and the water filled the hydrant, and then have frozen 
and so continued on into the hydrant branch? 


Mr. Winstow. No, sir, that was not the case, because this hydrant was of a 
make that the water stands about a level with the top of the pipe, and in put- 
ting in their thawing pipe from,the steamer, which was merely a piece of rub- 
ber hose, they put it down till it struck the ice. AsI happened to be there I 
saw the whole operation, and that was what I thought might be the case, but 
I found that the end of the hose went to the proper depth befere it struck 
the ice. 


Tue Presipent. I would like to ask Mr. Ross whether there is any regula- 
tion standard thread for hydrant nozzles or not, and if not, how many differ- 
ent kinds are manufactured ? 


Mr. Ross. I wish there was, but I find there are about 250 different kinds. 
We could make hydrants very much cheaper if some standard could be 
adopted for all. Here in New England it is usually the Boston or Roxbury 
thread. 
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THE FRICTIONAL HEAD IN A FORCE-MAIN, 
BY 
F. F. Forses, Superintendent, Brookline, Mass. 


In reviewing the work done in my department the past season in search of 
some experience which may be of interest to the members of the New England 
Water Works Association it seems to me that the description of some experi- 
ments made to determine the frictional head in the forcemain in Brookline, 
will be of more benefit to you all than anything else I have to offer. 

Our forcemain was laid 18 years ago and is practically in two sections—-the 
first extends from the engine house to the stand pipe and is composed of 2,900 
feet of 16 inch castiron pipe and 9070 feet 14 inch pipe. The second leads from 
the standpipe to the reservoir--a distance of 13,350 feet and is 16 inches all 
the way. The word stand pipe in this case is somewhat misleading, it is 
simply a vent or break in the continuity of the forcemain. The bottom of this 
structure and high water mark at the reservoir are on the same level. ‘The 
water is pumped into the standpipe and rises to a sufficient height here to 
drive the water along to the reservoir. 

At the time the experiments were made no water was drawn from any part 
of the force main. Observers were stationed at the inlet chamber at the reser- 
voir, at the stand pipe just mentioned, and at the pumping station. 

The gauge at this station was tested to prove its accuracy, and an allowance 
made for slip in pump valves. The pumps were run one half hour each at 
four different speeds. 

Observations were taken simultaneously every five minutes at the three 
places spoken of above. The actual frictional heads for different velocities 
were in this way easily determined. A calculation of the frictional heads by 
Fanning’s formula for clean straight pipe was also made, and to these results I 
wish especially to call your attention. 

TABLE. 


SHow1ne Frictrronan Heap aND Capacity oF Force-Main anpD FRIcTIONAL 
Heap CaLcULATED By Fannina’s Formuta. 


Frictional Head 
gine-House to | “usin | Yorses. | | | 
Stand-Pipe. Head. 1 
} 9,070 1.51 t 1,043,820 10.42 7.12 
2,900 1.40 
9,070 1.83 t 1,264,205 16.71 10.92 
2,900 1.70} 
9,070 2,22 {| 1,532,045 24.30 14.59 
9,070 2.57 1,778,457 38.05 20.89 
From Stand Pipe 
to Reservoir. 
f 1.15 1,043,820 6.13 4.79 
13,350 { 1.40 1,264,205 9.52 7.01 
1.70 1,532,045 13.50 10.18 
1,778,457 19.22 13.53 


It will be seen that as the velocity increases the difference between the actual 
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frictional head and the calculated frictional head grows larger and larger. A 
reasonable explanation of this may be stated as follows: Without doubt the 
inside of this pipe is covered more or less with tubercles or bunches of rust, 
and as those of us who used to slide down hill in boyhood days know that the 
greater our speed the higher we would bounce over the knolls which were 
often in our track, so the greater the velocity of the water in the pipe the more 
the particles of water we turned out of their course by these unevenesses, and 
in consequence of these disturbances, the capacity of the pipe must be corre- 
spondingly decreased. Now let me state the practical lesson to be learned 
from these facts, at least as it appears to me. Is it not better, in planning 
new works or making extensions to old ones, to base our calculation on the 
amount of water the mains will probably deliver after 20 years of service, or in 
fact a longer period of time, rather than on the capacities of clean straight 
pipes, especially when we bear in mind that maximum requirements are never 
expected when the works are new. 


[If the value of m. for foul pipes be substituted for the value used in calcu- 
lating the above table, the results will substantially correspond with the actual 
frictional head as given.—Junior Eprror. } 


DISCUSSION. 


Mr. Cuacze. I should like to ask Mr. Forbes what co-efficient of friction he 
used ? 


Mr. Fores. I used the co-efficient of friction given by Mr. Fanning for 
that velocity of that sized pipe. 


Mr. Brackett. I should like to ask Mr. Forbes how long that pipe has 
been laid, and if he had occasion to cut it, to know what its present condi- 
tion is at any point? 


Mr. Forses. That pipe was laid about 18 years ago. I have cut it in one 
or two places and have fonnd more or less bunches of rust on the inside. It 
was coated originally with tar. It was not very badly rusted up, but more or 
less covered. You see a great difference on the small pipe, 14 inches, where 
the velocity increases, and also on the 16-inch pipe you see the friction be- 
comes greater and greater. 


Mr. Tip. I would like to ask Mr. Forbes if he is quite sure that there are 
not some places in that pipe that are partially filled with gravel, or something 
of that sort, some depressions. If I remember right, there were some depres- 
sions there that were originally nearly filled with gravel. I would ask if he 
is quite sure those are not filled up now? 


Mr. Forses. I never knew much gravel to get into the force main. We 
have blow-offs in each low place on that pipe. There are four or five of them, 
and they are flushed out, and we have no reason to believe that there is an 
atom of sand or gravel anywhere in the whole pipe. We have a pretty good 
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test, for we have been pumping through this main for 18 years, and there is a 
daily record kept at the engine-house, and by that means we can quite easily 
see whether there is any obstruction or not. 


Mr. Tipp. I asked the question because at one time I had some interest in 
those works, and I remember originally there were some valleys in the force 
main not far from the pumping-station that had considerable gravel in them, 
but I think the blow-offs were put in later on, if I remember right. We 
pumped it out, at one time in pumping out the coffer-dam, and of course forced 
some gravel into the main, and I thought there might be some of the gravel 


there still. 


That was something like 12 years ago at least. I have put in 


Mr. Fores, 
There is not 


since that time blow-offs in every low place on the whole line. 
a hollow of any account from the reservoir to the station that has not gota 
blow-off in it, so I am quite sure there can’t be any sand in that pipe, as sure 
as Iam of anything. 

Mr. Govtp. I would like to ask Mr. Forbes if all the summits have air- 
cocks, or whether there are any air-cocks. 


Mr. Forses. There are air-cocks on all summits. 


Mr. Goutp. Does the table take the actual slip of the pump into account ? 
Mr. Forses. I took measurements of the water delivered by meters on the 


main, and I got at the slip of the pump very nearly. I think if the amount 
of water delivered had been run over a weir the figures would be but little 


altered. 
Tue Presipent. Are those air-cocks automatic? 


Mr. Forses. They are not. Our force main from the engine-house has 
not been emptied for a year or more, but when it was emptied I went around 
and tried all the air-cocks and didn’t find any air in them at all. 


Mr. Brackett. Were there ever any experiments made when the main was 
first laid, or any records of the loss of head at that time? 


Mr. Forses. Yes. Our original duty trial gave the pressure on the pumps 
at that time, and it was quite a little less. I have got the figures in the 
office; I haven’t them here. But when our stand-pipe was built I think 
(I don’t know, I didn’t have anything to do with it at that time), the 
frictional head was computed by some formula like that, but it was not 
high enough, and in the first two or three years of our works we had to 
build the stand-pipe up something like ten feet higher. The frictional head 
from the very start was more than was expected. There are quite a number 
of turns in the main, but they are all with curves of 30 and 57 feet radius. 


Mr. Auuis. I would like to ask Mr. Forbes a question in regard to the 
tubercular deposits in the pipe, which he admits makes a difference. He 
says they were small and not many. I would like to know what he means 
by that. Was the inside of the pipe half covered? Were they a quarter of 
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an inch thick or half an inch thick, and what is the state of the pipe? I 
think that is quite interesting, especially as he tells us the pipe was coated. If 
that pipe was dipped in the right sort of material to make it smooth and 
avoid these tubercular deposits, it seems to me that is something which 
would bear investigation by every member of the Association. A few weeks 
ago at the meeting before this, I think it was, I was not present, there was a 
discussion with regard to pipe laid in New Jersey which had been dipped in 
asphalt from California. I was very sorry I was not here, but when I heard 
about it, it seemed to me it was a good subject to consider. If we could 
have our pipes treated in some way which would entirely prevent these de- 
posits, it would be worth a good deal to us. I should like to ask Mr. Forbes 
what he calls a small amount, and what the condition of the pipe really was. 


Mr. Forses. The pipe was made by Starr Brothers, the firm has been 
succeeded by Wood now, and was coated in the ordinary way of coating 
pipes 18 years ago. The pipe on the outside appears quite bright when you 
dig down to it and brush off the dirt. It runs through a very bad swamp 
part of the way where I have often to cut down to it to repair leaks, and the 
pipe appears quite black and glossy on the outside now. The inside is not 
covered as badly as the pipe we saw out at Cambridge last fall, but there are 
bunches; the last time I cut into it there were bunches, I should think over 
half the surface; guessing at it roughly, half the surface was covered with 
these little bunches of rust, perhaps some of them might have been a little 
more than a quarter of an inch high. That pipe was laid with due care, I 
suppose, and it has been in actual use in the ordinary way for so many 
years, and you can compare the frictional head with the formula. It was 


probably laid more carefully a good deal than our street mains are laid, and 
there are the figures. 

Mr. Futter. I would like to ask Mr. Forbes whether there are many gates 
in this line, and whether he has made any investigation as to the additional 
friction in passing through the gates and similar appurtenances? 


Mr. Forses. From the reservoir to the stand-pipe is 13,350 feet. There 
is one right angle turn made with a 57-foot radius curve, two right angle 
turns in addition made by a 30-foot radius curve and about an eighth of a 
turn made by a 57-foot radius curve. There are only three gates on the line. As 
Isaid before, we suppose that the particles of water going through the pipe are 
going through in a perfectly straight line. Now when these particles strike 
against a little bunch of rust they are turned right up into the centre of the 
pipe, and in that way you can see readily that the capacity is very much re- 
duced. Perhaps there is only a‘small part of the pipe in which the particles 
of water are flowing along in a line parallel to the axis of the pipe. This 
plunging all the time of the little particles of water into the main body of 
water must retard the flow a great deal; it cannot be otherwise. 
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STANDARD SPECIFICATIONS FOR WATER WORKS, 
BY 


E. H. Gowrne, Boston, Mass. 


Mr. Presideni—A law that becomes a dead letter operates disadvantageously 
to all the other laws; if a man finds he can break any one, two or three laws 
with impunity, he is inclined to have less respect for all other laws, for the 
breaking of which, however, if he does get caught, he may be punished. As 
I understand it, a contract is something in the nature of a law between the 
parties, and so any item or detail of a specification that is not enforced tends 
to make the contractor have less respect for the whole. 


I want to suggest that this association take such action as the Architect’s 
Association has taken, that is, have a committee form a standard specification 
for different parts of our work ; for instance, a standard specification for 
pipe, with blanks to be filled out according to the conditions obtaining in dif- 
ferent places, other specifications for laying pipe, specifications for reservoir 
work, for pumps, and so on. 

A late number of the Engineerng Magazine contained an article entitled, 
“The Rights of the Lowest Bidder.” As near asI can find out they haven’t 
any rights at all. It is reported that a very prominent engineer has said re- 
cently he would not sign a contract, if he were a contractor, bound down as 
the contractors to-day are to the arbitrary will of the engineer. And I think 
he is right in that. In a great many cases the contractor knows as much about 
the work he is to do as the engineer does. I think the men who make pipe know 
how to make it as well as an engineer knows how it ought to be made. I think 
sometimes men who build reservoirs know as much about building reservoirs 
as the engineer does. A case was reported to me sometime ago, which I am 
glad to say was denied later, where the engineer specified and insisted that the 
man who built a well for him should put the cribbing in in octagonal form. I 
do not believe that engineer knew anything more about cribbing than the con- 
tractor who did the work, 

I think the engineer should require results, but that he should not interfere 
with or hamper the contractor in his method of doing the work. 

Here is a specification for pipe-laying, in which it is provided that the ditch 
shall be of a certain width. Now, what difference does it make to the engi- 
neer, or to the parties for whom the wor is being done, whether the cut for a 
12-inch pipe is made 15 inches wide or two feet and one-half wide, so that the 
pipe is put in there in good shape, properly caulked and joints made as they 
should be? The narrower the ditch the less the road is torn up and the better 
it is for the whole town, Now, if the engineer says in his specification that the 
ditch shall be two feet wider than the pipe, the contractor doesn’t do it that 
way, and he don’t intend to do it when he bids on the work. Generally the 
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contractor knows how to do good work, and, if he is a reputable man, he will 
bid with the intention of doing good work, but he says that is all foolishness, 
and he doesn’t pay any attention at all to the clause. So it should not be 
put in. 


Another item says that the bell holes shall be four feet long and a foot wider 
than the outside diameter of the pipe and a foot below grade. Now, gentle- 
men, I think any of you who have had practical experience in laying pipe will 
bear me out in the assertion that it is entirely unnecessary. It means dig- 
ging a third of the trench one foot below grade. And it means, if the back- 
filling is done as it ought to be and rammed under the pipe, extra work in back- 
filling. Now, a man can caulk a joint with a bell hole two feet long as well 
as he can with four. I have noticed many contracts, specify that the gaskets 
shall be of pure hemp yarn. Now, hemp is never used, and what is the use of 
specitying hemp when jute is going to be used ? 

Another item that is frequently put into contracts about tamping the trench. 
I remember about a year and a half ago noticing some work which was being 
done by a contractor who, I know, does good work. His men were back-filling 
frozen earth, and there were 14 men shovelling into the ditch and two men 
tamping. Can you tell me what possible good that tamping in frozen earth 
was doing anybody ? It didn’t even break up the lumps. I claim it was simply 
a tax of $3 a day while these men were at work. 

A friend of mine with whom I was conversing some time ago upon this sub- 
ject termed such specifications ‘‘ boodle specifications.” I asked him what he 
meant by that. ‘‘ Well,” said he, ‘‘if the engineer,is favorable to the contrac- 
tor he lets up on him;” if he is not favorable to him he will use some of the 
needless details to crowd him. In that way he can be of very great service to 
a friend, or he can materially harm a man to whom he is unfriendly.” 
One man bids on these specifications as they read. Another man bids on 
doing the work as he believes it ought to be done. Now, who gets the job? 
Not the man who bids literally on the specifications, as every one ought to 
bid, but the man who bids on doing the work as he thinks it ought to be 
done. It seems to mea standard form of specifications might cut out some 
of these needless details and leave specifications upon which the contractors 
could bid literally, and then they would all be on the same footing. 


I would like to speak in this connection of some items in a specification 
that came under my observation not a great while ago. It starts out: ‘‘Pro- 
posals must he made on the blank form attached to these specifications, en_ 
closed in asealed envelope and addressed to” so-and-so. They didn’t send 
any blank form for the proposal. (Laughter.) Now, what does that mean? 
Again, ‘bidders must inspect in person the location of the proposed pipe 
lines, and acquaint themselves with all the requirements and contingencies 
affecting the work.” Now, I submit to you, gentlemen, that the kind of pipe 
and the make of pipe that is going to be used on the work is a contingency 
that affects the cost of the work. I know very well that some makers make 
joints which require from 50 to 75 or 100 per cent. more lead than others. 
That being the case, the difference in the amount of lead to a jointon a 10- 
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inch pipe will affect the price for every foot youlay. Well, we asked them 
what kind of pipe they proposed to use, and they didn’t know anything about 
it. Wasn’t that one of the ‘‘contingencies affecting the work?” I think it 
was. By the way, I may.say that these specifications were not written by any 
member of this association. (Laughter.) 


Proposals for the work were to be accompanied by a certified check, ‘‘said 
check to be forfeited in case the bidder shall fail to appear and execute the con- 
tract with sureties within four days of the notification of the acceptance of his 
bid.” Four days isa pretty short time for a man to go outside the State in 
which he lives and find sureties. We asked them about that. ‘Well,” 
they said, ‘‘any reasonable time will do.” (Laughter.) 


“ The above estimate of quantities shall be considered as approximate only, 
and the committee, therefore, expressly reserves the right to increase or 
diminish them, or to make such changes in the size of pipes as may be 
deemed necessary. The location of the work, as shown by the accompanying 
plans, is subject to revision.”” And they wouldn’t say how much, or to what 
"extent. It makes a difference how much pipe a man is going to lay and 
whether it is going to be laid in a street or in a field. 

‘Trenches shall not be opened in advance of the pipe laying for any greater 
length than is absolutely required for the expeditious laying and setting of 
the work.” Why can’t the contractor do as he pleases about it? ‘The con- 
tractor certainly is not apt to open it much farther ahead than necessary, be- 
cause there is danger of its caving. 

‘‘ Wherever the bottom of the trench is so pliable as to yield wnder the 
weight of the pipe or appendages, or there shall be any liability of settlement, 
suitable timber or concrete foundations shall be laid to receive the bottom of 
the pipes. These foundations shall be laid with their top surfaces three inches 
below the proper grade of the bottom of the pipe, and they shall be covered 
with good gravel, thoroughly compacted on their tops and along their sides, 
and rising up to the grade for the bottom of the trench.” It seems to me that 
is a funny thing to put in there. How isa man going to know beforehand what 
he is going to meet? That ought to be paid for as an extra. 

“The axis of the pipe, with the exception of the ten-inch pipe from the 
pond to the reservoir, will usually be about five feet below the surface of the 
street at the pipe line, but the contractor shali go deeper at such points as 
the engineer may deem advisabls without extra charge.” (Laughter.) They 
wouldn't say how much deeper, and under that clause what is there to hiader 
the engineer from putting a trench down through a knoll eight or ten feet 
deep? 

“The axis of the ten-inch pipe from the pond to the reservoir will be at such 
depths as the engineer may designate, but will generally not be more than 
three feet below the surface.” We asked them what that meant. ‘‘Well,” 
they said, ‘if the pipe is well covered, that willdo.” (Laughter.) 

‘‘Hydrants shall be set on a large flat stone, or well bedded cobble-stones, 
to be laid as the engineer may direct. If the earth around any of the hydrants 
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is impervious, or there appears to be danger of the water remaining around 
the hydrant, a small drain shall be built sufficient to drain the barrel of the 
hydrant.” That could mean something or nothing. When asked what it 
meant they said, ‘‘Uh, put a few stones around the hydrant. (Laughter.) 
When asked in what part of the street they were gving to lay the pipe they 
didn’t know whether it was going to be in the middle or on the side of the 
streets. Itseems to me that makes a difference, and that the contractor is 
entitled to know. 

‘The contractor shall commence work within two weeks of the execution of 
the contract”—the bids were asked for about the middle of December—‘‘or at 
the option of the construction committee.” The contractor, you see, doesn’t 
know really when he is going to be asked to begin the construction of the 
work. 

‘“‘Hydrants and gates shall be securely masoned in and a piece of granite 
placed back of each and the barrel of hydrants shall be carefully plumbed.” 
What does ‘‘masoning in” a hydrant mean? (Laughter.) Too many times, 
gentlemen, engineers take specifications for some other work, and things 
they don’t know anything about they copy verbatim, what they do know 
something about they try to put in some sort of a way, and the things 
they are not quite sure about they make a general jumble of. (Laughter.) 

After these examples of the wrong way to do it I would renew my sugges- 
tion that this association, through a committee, draw up a standard form of 
specifications, as the Architects’ Association has done. It seems to me that 
the work done under engineers is as uniform as the work done under archi- 
tects, so that a pattern or model form of specifications could be used as well 
by water works men as by architects. 


DISCUSSION. 


Tue Presment. Mr. Fuller has had experience in drawing up speci- 
fications and looking after contractors, and perhaps he can present the other 
side of this question. 

Mr. Funter. Mr. President, Mr. Gowing has just been doing some work 
where I was the engineer. (Laughter.) I do not know whether he has been 
stirred up to make these remarks on my account or not. (Laughter.) I 
certainly hope not, because I think there are a good many truths in what he 
has said. It is a pretty difficult thing to draw up a set of specifications and 
get everything in that you think ought to be there, and yet not to getin 
things that are ynnecessary and unimportant. This matter of ramming has 
been mentioned. Well, I should hardly feel like writing specifications and 
leaving it out, and yet I can very well understand that if a contractor is re- 
quired to ram the earth back into a trench, as would be done, where the 
town was putting in a short length, perhaps, by day labor, it is a difficult 
question. Those of us who have had experience know that it costs a great 
deal of money to ram the earth back and have it flush with the old surface. 
But the average water commissioner doesn’t understand it, because he has 
never seen such work done; consequently the engineer is between two fires, 
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as you mightsay. If the earth is not rammed down so that there is no ridge 
he is blamed, and if he does not insist that the contractor shall do it, he is 
accused of being in league with the contractor. The only thing that can be 
done is to assure the commissioners that the contractor is doing good work, 
and that in the course of a short time the trench will settle, and the street 
will be all right, but it is oftentimes very difficult to satisfy them that such 
will be the fact. 

In regard to the width of a trench and the depth of the bell holes, I think 
if the contractor realizes, as he does, of course, that if the work is not of 
good quality he will be required to make it good, that is a strong induce- 
ment for him to do the work well in the first place; and, moreover, he has a 
reputation to make or to maintain, especially if he desires to get other work 
anywhere in the vicinity. 

It does not seem to me that a uniform set of specifications could be drawn 
up, because there are a great many conditions that vary in different towns. 
One which occurs to me is the depth at which the pipe shall be laid. Per- 
haps that would vary somewhat in different places, and it certainly varies with 
certain engineers. One man may think four feet or four feet and a half is 
deep enough, another thinks it ought to be four feet nine inches, and so it 
goes. I think, perhaps, there has been too much of borrowing from old 
specifications. Some things are continued on in specification after specifi- 
cation till they become standard things when really they don’t amount to a 
great deal. Iam very glad Mr. Gowing has brought this matter up, because 
I think where works are built by contract, as they are now largely, it is quite 
important that the specitications should be properly drawn, and that they 
should be lived up to, and that when a contractor bids he should bid with 
the understanding that there is nothing unreasonable in them, and that 
what is required by them shall be done. 

There is one other thing I should like to speak of, and that is the matter of 
extras which always come in at the end of every water works job. It may be a 
necessity, but it always causes rather an unpleasant feeling among the Water 
Commissioners. A great many of these things are wholly unexpected by 
them, and when this bill for extra work comes in, if they are good natured 
and willing to concede them there is no trouble, but if, as is often the case, 
they are the men who are looking pretty closely after the financial interests 
of the town, they begin to question what these extras are for, and the engi- 
neer has to explain them to their satisfaction. It seems to me that thejcon- 
tractor ought to bid with the idea that there will be a certain number of 
contingencies, and that he will bid such a price that some of those contin- 
gencies can be met. Of course the answer is that there will be low bidders 
who will not take those things into account, and that they have got to com- 
pete with them. 

Ihave not read the article Mr. Gowing referred as to the rights of the 
lowest bidder; but it seems to me that the Commissioners or authorities who 
ask for bids ought to have the right to pick out from the bidders the man 
that they think is reliable and honest, and whose bid is as low as the work 
ought reasonably to be done for. I know, however, that the idea is to take 
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the lowest man and to crowd him through and get the work out of him, 
although that is not always an easy thing to do. 

Mr. Wixstow. I think Mr. Gowing is right in what he says with regard 
to specifications oftentimes being too much specification, if I may put it 
that way; and yet, in a good many cases they are not minute enough. In 
our place they are putting in a system of sewers, and I am confident that 
some of the inspectors know no more about the laying of sewer-pipe than 
my youngest child does. In making the trench in deep cuts they will put 
in sheeting and lay their pipe and then back-fill about as it happens. The 
consequence is that there are places back of the sheeting, which is not 
drawn till the trench is filled, that are left without any filling and without 
being tamped; most of them are puddled. Now, you may say that does no 
harm, but in our town it has done harm in a number of cases. These cavi- 
ties must be filled with earth of some sort in the course of time, and I can 
recall four cases where they have been filled with earth and with our water 
pipe, and then filled with water from our water pipe. And when it comes 
to tamping, as Mr. Gowing says, they have a good many men filling and very 
few ramming. At the present time they are filling in with a good deal of 
frozen earth, and I have no doubt from the way it is tamped it will settle a 
good deal when the ground thaws out. 

In my opinion it is quite necessary there should be considerable space left 
under the pipe in ledge, at least six inches, and a foot would suit me better; 
because, I don’t care whether it is an iron pipe or a cement pipe, in case of 
repairs, where it is necessary to cut in a T, or to put on a sleeve, or to put in 
a piece of pipe, if it is in ledge and the pipe lies on the stone, it requires a 
good deal of work to get that piece in, perhaps necessitates going back and 
digging and raising the pipe so as to get a chance to put the sleeve on, or 
whatever is required to be done. While there are a great many things which 
could be left out of the specifications, yet rather than to take the risk of 
omitting anything, I had rather have everything in, even if some things 
amount to nothing, so as to be sure that all necessary points are covered. 

Mr. Gowrne. I would like to say with regard to Mr. Fuller that we have 
found him a very reasonable man to work for (Applause), though he put some 
things into his specifications we thought were unnecessary (Laughter), he did 
not require us to do them. 

With regard to the matter of extras that Mr. Fuller spoke of, I would sug- 
gest that if every extra was put in each month along with the regular esti- 
mate, instead of waiting till all the work was completed, there would be less 
trouble in explaining them to the Commissioners or to anybody else, because 
the things would be fresh in their minds as well as in the minds of the engi- 
neer and the contractor who did the work. I think it would be better to put 
them in every month, and then they would be settled as the work went 
along. With regard to the blank form for specifications, I should certainly 
expect that the depth at which the pipe should be laid, for instance, would be 
left blank, to be filled in by the engineer according to the situation. Of course 
two or three hundred miles north of Boston you would expect the pipe to 
be laid deeper than in Connecticut. 
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There is one thing which has come up in my experience that I intended to 
speak of before, and that is the matter of bonds. Now, as I understand it, 
a bond is required of the contractor for pipe-laying for two reasons. One 
is to make sure that when the time comes for him to do the work he will go 
on and do it. A certain amount of money put up, or a bond, will cover that. 
The other reason is, as I understand it, to indemnify the town against any suits 
for damages which may arise on account of the opening of the trenches in 
the streets. It seems to me that the employers’ liability insurance compa- 
nies offer a very good way of saving the town harmless in case of any such 
accident; and if I were writing specifications I would specify that the con- 
tractor should insure his help for a certain amount in some responsible em- 
ployers’ liability insurance company, and then take out what is called an out- 
side public policy, which would insure the contractor first and the town 
next, against any trouble from accidents occurring to either the employees 
of the contractor or the outside public by reason of the trench being left 
open. Of course if people go into the trench when it is properly lighted it 
is their own fault, and nothing for which the contractor is liable. I believe 
in that way all damages would be taken care of better than by a bond, be- 
cause, as a lawyer once said to me, no man ever goes on a bond with the 
expectation of paying anything, and if he is called upon to pay, he 
will get out of it if there is any possible way. If you have occasion to try 
to enforce a bond you will probably have a law suit on your hands, but if 
you are insured, the insurance company will take all the law suits on its 
own hands. 

Tue Present. I would like to hear from Mr. Noyes with regard to this, 
as I know he has had large experience lately in getting out proposals for 
contracts. 

Mr. Noyes. While there is a good deal of truth, Mr. President, in what 


* Mr. Gowing has said, still I think a contract cannot be too carefully drawn 


nor the details too carefully stated. In my practice it has been my purpose 
to state the details so carefully that there would be no portion of the work 
but what the contractor will get pay for if he is called upon to doit. I have 
tried, if possible, to sub-divide the work so that a certain price shall be paid 
for each item of work that has to be done, that is, I attempt to cover work 
that I anticipate, though I am not sure it may be required; so if the con- 
tractor is called upon to do it, the price is fixed by his estimate. So far as my 
experience goes with contractors there has been no difficulty in getting the 
work done in a satisfactory manner, for I have always intended that the con- 
tract should not contain anything but what I really mean to have carried out, 
and I see to it that the work called for by the specifications is performed. 

Tae Presipent. It certainly would be a very good thing if some specifica- 
tions could be drawn up that would be satisfactory to both contractor and 
engineer. 

Mr. Gow1nc. What the contractors want to know is that the specifications 
they are called to bid on are to be carried out literally. The uncertainty now 
is that they do not know whether the specifications are to be carried out or slid 
over, 
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Mr. Auuis. I agree very largely with what Mr. Gowing has said, and I think 
specifications of the character he suggests, of course with blanks left to 
be filled according to the varying conditions, would bea useful guide. We could 
copy them so far as we desired, but it would at least be a guide, especially for 
some of the more inexperienced among us. In order to bring this question to 
an issue I will move that a committee be appointed to report a set of specifi- 
cations. 


Mr. FirzGeratp. I hope that motion will not be put. The hour is very 
late and there are but few members here now, and I think anything as import- 
ant as this should be considered when there is a full attendance of our mem- 
bers. I might say something further on this subject, but I hope it will not be 
necessary at the present time. 


Mr, Auuis. I will withdraw the motion. I only made it to get an expres- 
sion of opinion. 


Mr. FirzGeraup. I think if I had time I could show that this is something 
the association ought not to go into. 


{The discussion was continued at the next meeting as follows:—Junrior 
Eprror.] 

Mr. Noyes. Just before the close of the last meeting Mr. Gowing brought 
up the question of specifications in contracts and presented it very forcibly, 
and after referring to the inconsistencies in certain specifications which had 
come under his observation, and to the difficulty of carrying them out or of esti- 
mating upon them intelligently, he suggested the propriety of the appointment 
of a committee to consider the matter of uniform specifications for various 
classes of work. This met with some criticism from some of the members, 
and very justly so, as it seems to me now after mature thought on the subject. 
It has been on my mind a good deal during the past month. The President 
called on me rather abruptly, and I confess threw me into some confusion by 
his introductory remarks, so I did not speak on the question exactly as I would 
liked to have done. 

The preparation of specifications and contracts seems to me to be more 
important than almost any other part of the work which we have todo. An 
engineer in preparing his specifications, if he prepares them conscientiously, 
studies to avoid difficulties which may arise during the execution of the work. 
The contractor, if he is a careful contractor, will study how to do the work at 
the least expenditure; and if he is not a careful and conscientious contractor 
he will study how to get through with the work and avoid doing as many 
things as he can that are called for in the contract. Now, Mr. Gowing very 
truly said that many contractors do not read their specifications, do not read 
their contracts, but go ahead on the supposition that they can get their work 
accepted by the engineer or by the superintendent, and that they can get 
through a lot of extras which will be their profit. In this way many proposals 
are made and contracts attempted to be carried out, which are a serious injus- 
tice to honest contractors who intend conscientiously to do their work. It 
seems to me that the parties who drew the specifications from which Mr, 
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Gowing quoted must be incompetent men for superintendents or to look 
after the carrying out of such works. 


I think it would be almost impossible, exceedingly difficult indeed, to draw 
up any uniform specifications, except, perhaps, for certain limited classes of 
work. The engineer or superintendent should study carefully to call for just 
what he wants done, and to prepare his specifications in such a way that different 
classes of work shall be paid for by certain units. For instance, many works 
are constructed in the country, where they have few well-built streets, and 
where the specifications for pipe-laying call for the thorough tamping of the 
ditches. Now we all know that that means quite an item of expense per foot 
of pipe-laying, which is ordinarily the unit of value bid upon; and it seems to 
me that the engineer who is careful to protect the city or town properly in such 
acase should ask for a price per foot where the trench is required to be 
tamped, and a price per foot where it is not to be required to be tamped. 
That will protect the contractor, for he will not be obliged to figure in 
bulk that which he does not clearly understand in detail he has got to do, 
and at the same time it will save the town or city a certain amount of money 
in the total cost of the work. It seems to me that the only way in which we 
can overcome the difficulty is by putting more time into the preparation of 
the details of the specifications. I have no doubt Mr. Gowing can point out 
many inconsistencies in the specifications which have come to him, but if our 
superintendents and engineers will study to bring their units down so that the 
contractor can figure intelligently, it seems to me it will be surer of cutting 
out the dishonest or incompetent contractors. (Applause. ) 


Tue Presipent. We have a gentleman here to-day who has spent a large 
portion of his life in wrangling with contractors. I do not wish to indulge in 
any personalities, but I will call on Mr. Tidd. (Laughter and applause.) 


Mr. Tripp. Mr. President, you say I have spent a large portion of my life 
in wrangling with contractors. I don’t know as that is quite true. I have 
had some wrangles with them, but generally I get along without any wrang- 
ling, because I take care in writing my specifications. It does not seem to 
me to be possible to have specifications made all alike or to a certain stand- 
ard. It might be possible if there were only one kind of workand it was 
always to be done in one particular locality and under the same circum- 
stances. But if a man has work to do all over the country, under all kinds 
of circumstances, he must make his specifications according to the circum- 
stances of the case. Iam inclined to agree with Mr. Noyes in his remarks, 
because, as he says, it is a physical impossibility to make one set of specifi- 
cations fit two different jobs under entirely different circumstances. Some 
of my works are constructed in entirely different materials, entirely different 
climate, by entirely different men, and the works themselves are for entirely 
different purposes. Some of my experience has been with water works, some 
with salt water works, dry docks, dams, bridges, and things of that nature, 
and in no two jobs I have ever had could I make use of the same specifica- 
tions. I think Mr. Gowing must have got his idea from the works which he 
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has constructed, and it might, perhaps, have been well enough for those; 
but I do not think specifications which would fit my works in Massachusetts 
would fit those in the Rocky Mountains. That has been my experience. I 
have had works in Nebraska, for instance, and some in Prince Edward’s 
Island, where the soil and everything else was entirely different; in some 
places where they have no rock, in some places where the material will 
almost tamp itself, in other places where it is almost impossible to tamp it. 
And I must say I agree with Mr. Noyes that the writing of a universal speci- 
fication to fit everything is an absolute impossibility. 


Mr. Gowrne. I would like to say in defense of my position last month that 
I did not intend to suggest that specifications could be written to fit every 
place; but it seemed to me there was no more difference between water 
works in different parts of New England than there was between different 
buildings put up in different cities in New England or in the country. Yet 
the architects have adopted a standard form of specification for buildings, 
and, as I understand, a great many of them are using that form with success. 
It was furthest from my thought to suggest the adoption of a standard which 
could not be changed, that is, a cast iron standard. My idea would be to 
have it very elastic in certain respects, to have it, you might say, full of 
blanks; because, of course, it is necessary to lay pipe deeper in Maine than 
it is in Connecticut, and there are many other things which would have to 
be different in different localities. But in the general items of the specifi- 
cations I believe there are a great many things which might be the same. 
For instance, there is the matter Mr. Noyes spoke of, of calling for a price 
for tamping aud a price for laying pipe without tamping. 


Now, since I spoke here last month I have seen other’ specifications, one 
was for laying water pipe and another for a different kind of work. In the 
one which was for water pipe I do not see how there could be any extras at 
all, because it specified that wherever and whenever gas pipes or sewer 
pipes or water pipes were encountered the engineer should specify how the 
work should be done, and the contractor should do it as directed, and he 
should not charge one cent extra for anything, no matter whether he went 
below the pipes or over them, or anything of the sort. No matter what in- 
convenience and extra expense he was put to, heshould not charge anything 
for it. I don’t thinkit is any more fair to the contractor to put in such a 
thing as that than it is to let the work when the snow is on the ground. It 
seems to me it is a good deal like crowding the contractor, and I don’t be- 
lieve it pays to crowd any man. Aman estimating on sucha work would 
have to add considerable for the risk he has to assume of the extra expenses; 
and if he bids when snow is on the ground and he cannot see the soil, he 
ought to add, I think, something for that risk. I don’t believe it is good 
policy for a town to have the specifications in such a way that a man has got 
to add for risk. If he puts in enough to cover his risk the work is apt to 
cost more than is necessary. When the city of Newton asked bids for their 
conduit, the contractors put in a pretty good sum for the risk, and it was shown 
afterwards the work could be done cheaper, because Mr. Noyes went ahead 
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and did it cheaper than the contractors bid. If the contractor doesn’t bid 
high enough and is losing money the chances are that he will try to cheapen 
his work. It is not human nature for a man, I don’t care how honest he is, to 
lose money with a good grace. 


The other specification I spoke of was for a different kind of work in several 
cities in New England similar to laying water pipe, and the work was so ar- 
ranged that I think there were only eight or nine items, it was for laying eight 
miles in one city and about five miles in another, and I don’t know how many 
miles in the other cities—there were no extras. There was no dispute between 
the engineer and contractor for extras, because everything was specified 
in the contract. And it is simply to arrive at some such result as 
that, that I would like to see a standard specification. I wish we could 
at least try it. We might not succeed, but if the architects can have 
specifications which can be sufficiently elastic to cover the erection of build- 
ings of wood, brick, stone and iron, no two buildings alike, and the buildings 
built in different parts of the country and under different circumstances, it 
seems to me if they can make a standard specification of service to them we 
can make such a specification which would be of service tous. I would like 
to ask the gentleman who spoke just before me if he does not have some 
printed form of specifications with blanks in them which he fills up for dif- 
ferent places ? 


Mr. Trop. I will say I tried it several times but it got me into trouble 
every time, and I finally gave it up. My experience taught me it was of no 
use. I tried it on twenty different’jobs and finally gave it up as utterly im- 
possible. I don’t believe it can be done. So far as bills for extras are con- 
cerned, I don’t know as I ever had one to amount to anything on any of my 
works, 


Mr. Locke. There was one remark Mr. Gowing made with regard to extras 
that brought up in my mind a way I once practiced to get rid of that particular 
source of dispute, and that was to locate all the pipes before the work com- 
menced, and I found it worked admirably. We didn’t have any interference 
with pipes of any kind; we were able to avoid them all by locating upon the 
map of the town all of the pipes that were in the streets, both as to depth and 
8g to locality, andthen projecting upon the map of the streets the work 
which was tobe built. Idon’t know but that may be a common custom 
among engineers now, but I hadn’t happened to do it before. 
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SIXTEEN-INCH DIRECT RIVER PIPE AND ITS EFFECT UPON THE 
TAUNTON SUPPLY. 
BY 


F. Cuacer, Superintendent, Taunton, Mass. 


The filter basin and conduit of the Taunton supply will yield a million 
gallons in twenty-four hours. _The maximum daily consumption last sammer 
was about 1,500,000 gallons; so that one-third of the supply had to be obtained 
directly from the river, in addition to any river water finding its way by infil- 
tration through the river banks. 

To avoid the necessity of using undiluted river water from the thirty-inch 
pipe laid in 1876, a ten-inch pipe in 1884 connected the river with the second 
manhole well of the conduit. Water from this source must flow through the 
basin and mingle with the ground water before passing into the pump-well in the 
engine-house. A rise and fall of the tide, although the water is fresh, amount- 
ing to two or three feet and sometimes more, is experienced as far up the river 
as the location of the water works. The ten-inch pipe was not low enough to 
take water when the ebb tide had run out. 

Last May the ten-inch pipe was replaced by one sixteen inches in diameter. 
The latter was put at such a level that the axis of the pipe, at the lowest stage 
of the river, affords a minimum head of 1.4876 feet. The minimum depth of 
water in front of the screen is about 33 inches. The total length of the pipe is 
thirty-four feet and eight inches; the total length to front of screen chamber 
is thirty-seven feet and eleven inches. The crib consists of a four-foot cubi- 
cal box, made of two-inch cypress plank, the river side open, except that it is 
covered with a brass wire screen, the meshes about one-eighth of an inch in 
diameter, 

The work was done by means of the ordinary coffer-dam, formed of sheet 
piling, at a time when the tides were running low; and the basin and conduit 
were kept pumped down while the entrance was made for the pipe through 
the brick side of the manhole. The excess of water above the daily consump- 
tion was run into the river through a six-inch blow-off connected with one 
of the force-mains. 


The bottom of the pipe is 4.4 feet above the bottom of the conduit. At the 
discharge end of the pipe is a clapper check-valve which prevents the water 
from flowing back into the river. There were no special difficulties encoun- 
tered and no unusual methods employed. The only thing about the work 
of general interest is the effect upon the supply, both as to quality and as to 
quantity. 

QUANTITY. 

July 16, 1890, at 7.15 P. M., with the Holly engine running at its maximum 

speed, there were only twenty inches of water in the basin. The ten-inch river 
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pipe could do no good, as its mouth was owt of water. The tide soon rose, 
and saved opening the thirty-inch river pipe, which would have filled the pump 
well with undiluted river water. 

The summer of 1891 was a dry one and the daily consumption large. But 
by the aid of this new pipe there has not been less than four feet of water in 
the basin, and more water could have been readily obtained, if desired. 


Mr. Fanning gives the following formula for flow of water in short pipes: 


Ha® 


in which 
154+ 4m1 


4 = cubie feet flow per second, 
H = head in feet, 

d = diameter of pipe in feet, 

1 = length of pipe in feet, 
m = co-efficient of friction. 


Substituting in this formula, H — 1.4876 “feet, the minimum head of the 
Taunton sixteen-inch river pipe; d = 1.333; 134.66; and m = .006; and re- 
ducing, partly by logarithms, q = 9.371 eubic feet per second. This is equiva- 
lent to 809,654.4 cubic feet in 24 hours. Reckoning 7.4805 gallons to a cubic 
foot, this amount gives 6,056,633 gallons, or, in round numbers, 6,000,000 gal- 
lons in 24 hours, as the minimum capacity of the pipe, with the gate-valve 
wide open. Added to this 6,000,000 gallons the 1,000,000 gallons capacity of 
the basin and conduit will supply the full pumping power of the plant. 


Quauiry. 


What has been the effect upon the quality of the sapply ? 

In years past, during the hot months, when the level of the basin has been 
low, there has been much vegetable growth and much complaint of the water. 

In 1890 the ten-inch river pipe was used freely, the level of the basin, ex- 
cept upon a few days, was not lower than four feet and complaints were very 
few. But there were only sixteen days when it was found necessary to have 
direct communication with the river. In 1891 the level of the basin was kept 
at four feet or more, and the vegetable growth to the eye was inconsideruble. 
But, beginning with June 10, the sixteen-inch river-gate was open, for a longer 
or shorter time each day, on uinety-seven days, and complaints of unpalata- 
ble water were numerous. 

A comparison of the chemical analysis of both the river and basin for the 
years 1890 and 1891 shows, on the whole, a better average condition in 1891 
than in 1890. 

The biological examination tells a different story. The average number of 
microscopic organisms in the basin in 1891 was 250 per cent. greater in 1891 
than in 1890; while in the river the average number of such organisms was 
500 per cent. greater in 1891 than in 1890. 
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The microscopic analysis agrees with the experience of the consumer that 
the water was less potable in 1591. The discrepancy is easily understood when 
we reflect that chemical analysis alone is no longer regarded as trustworthy evi- 
«lence of the purity or impurity of water, anless supported by biological ex- 
amination and close observation of the envitzonment of the supply; and also 
when we remember that the weight of total solids corresponding to the pres- 
ence of very numerous microscopic organisms is exceedingly small. 


Nature understands her business. The healthy natural appetite does not 
often deceive. If a water is unpalatable to the consumer, it is the duty of the 
superintendent to find out why, and, if possible, apply a remedy. 


The camplete study of the Taunton Supply, a study which is chemical, 
biological, environmental and historical, reveals the necessity of abandoning 
Taunton River as a direct source of supply; and a movement is already on 
foot to remedy existing evils. 


DISCUSSION. 


Mr. Wrxstow. As I am not acquainted with the Taunton Water Works, I 
would like to ask one question with regard to the supply. I understood you 
to say it was a filtered supply. 

Mr. Cuace. I tried to make the paper very short, so that some details were 
not explained. There is a basin which is shaped like the inverted frustrum of 
a quadrangular pyramid or old-fashioned bread-trough. It is about 400 feet 


long and at the bottom it is about 21 feet wide, and it spreads out with a slope 
of two to one, two feet horizontal to one foot perpendicular. My recollection 
is that it holds, when it is full to the coping-stones, about a million and a half 
gallons. When that was first built undoubtedly there was some ground water 
which was on the way to the river from the land side and some river water 
coming through the banks from the river side, but the embankment on the 
river side is composed very largely of clay, and the river has silted it up so that 
my impression is, from various things it will take too long to explain, that 
there is very little water if any at present which comes from the river into the 
filter-basin. In 1880 there was not so much water in the basin as was origi- 
nally computed by the engineer, who based his estimate upon the weir meas- 
urement of what he could obtain at first. This is an open basin. There was 
a covered conduit, made somewhat after the plan of the Columbus, Ohio, 
supply. It is egg-shaped in section, about 5 feet in height from top to bottom, 
4 feet at the longest transverse diameter and about 860 feet in length. This 
second manholeI spoke of where the direct river water went in was at the end 
of that conduit. That, it was supposed, was going to give an ample supply of 
water, and there would be some water coming in from the land-side and some 
from the river-side; and what river water there is filters through the bank in 
the natural way. But even that proved to be not enough, and all that remained 
to do was to carry our main out directly into the river, and that is what I have 
been describing in this paper. 
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AN EXPERIENCE WITH A WATER-METER. 


BY 


L. A. Tayton, C. E., Boston, Mass. 


I wish to tell you of an experience of mine with a water-meter, not with 
one of the bad kind of which superintendents sometimes have complaints, 
but a little history of a meter that is on the house where I live. It was placed 
on the pipe July 1, 1880, 11 years ago last July, and I have occupied the house 
for about seven years. When I went there I had charge of the Worcester 
Water Works, and I was interested to see how the meter went, so I have taken 
readings from that time to the present as often as once a week, sometimes 
every day. For several months I had on a series of some seven or eight new 
meters, connected on the same line, to see how the old meter did. In the first 
place I had the meter taken down to the shop and tested, aud it tested fairly 
well. It had been in use then something like five years and had registered 
about 30,000 cubic feet. The first two or three weeks the meters, both of the 
piston and rotary style, registered practically the same thing. There wasn’t 
very much difference. After that the new rotary meters commenced to lag 
behind the old meter, and that continued during the time of the test, for seve: 
ral months. The piston meters. however, kept on practically the same, and 
differed very slighty from the old meter. 


I have been very much interested as time went on year after year to see 
whether it kept up to the mark, and, without stating the details, I will say 
that it has during all these years and does even now detect any slight leak in 
the hot-water tank, or any leak in faucet, and by reading my meter every 
week I have very often discovered leaks I would not otherwise have found. 
About two years ago I had quite a number of fixtures renewed, the plumb- 
ing was rather defective, and I have in that way reduced my water rate for 
the last two years, we will say, about a third, simply because I did not have 
the small leaks. 

Last summer my family were away for about 8 or 9 weeks, and I was 
quite interested to see what the meter would do after being stopped, or prac- 
tically stopped, that length of time. When they first came back and com- 
menced to use the water as usual, the first two or three weeks showed a use 
of not more than about half, and I was afraid the meter had run down; I 
expected that was the end of it and that I would have to have it taken off 
and repaired, and I was rather disappointed, because I wanted to follow it 
out. However I kept it on and at the end of about two months it 
picked up and is doing precisely as good work as it did before. The regis- 
tration now amounts to between 68,000 and 69,000 cubic feet, and I am cer- 
tain that at this time it will detect any leak in the fixtures that we would 
not ordinarily find except for that. (Applause.) 
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DESCRIPTION OF A WELL TO SUPPLY THE CITY OF WALTHAM, 
MASS. 
BY 
Frank L. Fuuuer, C. E., Boston, Mass. 


I will say a few words with regard to a well which was built during the 
past summer to increase the supply for the city of Waltham. The city of 
Waltham has previously obtained its supply from a basin which is situated 
near Charles River a little above the city, a mile or more, perhaps. This 
basin was rather shallow, enclosed by a stone wall and separated from the 
river by an embankment of varying width, perhaps in the narrowest place 
20 or 25 feet. The surface of the water in the basin was ordinarily some- 
what lower than the river water, and the supply which the basin was capable 
of yielding was about one million gallons a day in a dry season, 
Up to last year the supply had been sufficient, but it was feared 
that another dry year would cause trouble, and it was therefore determined 
to do something in the way of increasing the supply. 

The ground in the vicinity had been tested by driving test-wells to various 
depths, and it was found that in the immediate vicinity of this basin the 
material was coarse and of good quality; further away from itit was finer and 
more sandy. The problem was to obtain this supply and still give the city 
water to use while additional wells, galleries or basins were putin. There 
was danger, if it was decided to obtain a supply away from the basin, that 
before that supply could be obtained the city might be short of water, and 
at the same time from all investigations it appeared that the greatest supply 
of water was in the immediate vicinity of the old basin. That was the evi- 
dence from the test-wells and from the material which was removed from 
them. So it was finally decided to obtain an increased supply by deepening 
the basin in some manner, and after consideration it was decided that per- 
haps if a circular well was sunk in the middle of this basin to a proper 
depth, that would be the easiest, cheapest and quickest way of obtaining a 
supply. It was thought that in this way the water could be obtained from 
this well during the night and on Sunday while work was not going on, and 
could be furnished to the pumps as they were, without going to the ex- 
pense and trouble of laying suction-pipe out to some additional supply 
which should be obtained further off. 

Bids were received for two wells, one 35 feet in diameter, and one 40 feet 
in diameter in the clear. The price was obtained at so much for the first 15 
feet, and then so much for each foot to a depth of five feet more, which would 
be 20 feet, and then for each additional foot to a depth of two feet more, mak- 
ing the possible depth to which the well might be sunk 22 feet. The well 
was finally stopped at a depth of 18 feet, where it was found that a large 
quantity of water was obtained; and the well was stopped at that point 
also, because there appeared to be an indication of quick-sand at that 
depth. 

The work was done by building a round crib of plank in the usual way, 
making the diameter large enough so that this well, which was 40 feet in the 
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clear and 51 feet and four inches on the outside diameter of the bottom of 
the stone-work, could be built inside of it. The stone wall, which was built 
next to the sheeting, was six feet thick at the bottom, and then at a height of 
three feet it set back about 20 inches, so that a brick wall 16 inches thick laid in 
Portland cement could be built upon this shoulder. The stone wall was 2 feet 
and 2inches thick at the top, which with the 16 inches of brick work made the 
total thickness 3 feet and 6 inches. After the well was completed the original 
suctions were extended down through into this well, which necessitated the 
laying of a little additional pipe, and that was practically all that had to be 
done in the way of pipe-laying to secure this increased supply. 

The original supply, as I mentioned, was about one million gallons a 
day, and that was about what it was thought the basin would furnish. By 
putting this well down 18 feet deeper the supply obtained was something like 
or tive million gallons. As I said, one object was to secure the water to be 
pumped into the reservoir for the town, and this was done by pumping the 
water at night, when the men were not at work on the well. The water was 
pumped out by centrifugal pumps, and at the time when the well was at its 
deepest, six pumps were in use, six and eight-inch pumps, and a portion of 
this water which was pumped was pumped into a trough and carried into 
the pump-well of the engine-house; so that. by pumping nights and some- 
times Sundays there was no trouble in keeping up the water supply of the 
city, although at one time the contractor objected to the city taking water 
in that way, and the supply became somewhat reduced. But his objections 
were overcome, and the supply went on in the same manner as before. 

The cost of the well was $7,500 for the first 15 feet, and three additional 
feet at $480, which made $1,440, which added to the $7,500 made $8,940. 
A granite coping 3 feet wide and 1 foot thick covers the top of the stoneand 
brick work. 

On the north side of this basin was a very high hill which made the work 
somewhat more difficult on account of the sliding down of this porous 
gravel towards the excavation which was being made for the well, and the 
ribs were bent a little out of shape from the weight of gravel due to this 
high embankment. 

The temperature of the water showed that probably it was not entirely 
ground water, although the difference in temperature between the water in 
the well and that in the river was very marked. I think Mr. Winslow has 
some records of the temperature, but I remember myself that on August 
the 20th the temperature of the river water was 76 and the temper- 
ature of the water in the well was 56, a difference of 20 degrees, wuich 
showed there could be but a small portion of it coming directly from the 
river. It may possibly have filtered through the ground and gone through 
distance enough to have had the temperature reduced. Work was begun 
about the 15th of July, and the excavation was completed and the stone-work 
started about the 10th of September, so that quite good progress was made, 
and it was finished some time in October. Thestorage capacity of the well 
is about 9,400 gallons to each foot, which, for 18 feet in depth, would make 


169,000 gallons. 
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SINKING FUND TABLES. 
BY 


DesmonD FrrzGerap, Superintendent, Boston, Mass 


A few years ago Mr. Billings read a little paper here on sinking funds, and 
I think Prof. Swain did some other work in that direction and gave usa 
formula. Lately I have had occasion to do more or less figuring on sinking 
funds, and Mr. Brooks has found for me some French tables which have 
gone through five editions, and which are so well made that I am going to 
say a few words about them. Of course it is a good deal of work, if you 
have a plant to be renewed at the end of ten, twenty or seventy years, to 
sit down and figure out the amount to set aside every year to reproduce the 
plant at the ends of the periods. These tables I have here were prepared 
by a Frenchman named Violene. I have had occasion to examine the Eng- 
lish tables carefully and compare them somewhat, and I have made up my 
mind that these are the best that have ever been published. Now I will tell 
you what they comprise. In the first place I will say that the tables are all 
carried out to eight places of decimals. There are three principal tables in 
the book, and you can get a number of things from these three tables. 

The first table gives the amount that one dollar will accumulate at the end 
of a given number of years up to 100, and the interest is figured for an 
eighth of one per cent., a sixth of one per cent., a quarter of one per cent., 
a third of one per cent., three-eighths of one per cent., a half of 
one per cent. and so on, up to one per cent., and then up from one 
per cent, advancing by an eighth and a sixth to two per cent., and 
so on up to fifteen per cent., covering a very wide range of percent- 
ages. It may interest some of you who expect to live 100 years to know 
that at the end of 100 years at fifteen per cent. one dollar will produce 
$1,174,313.45. (Laughter.) I hope you will all be there. 

Table No. 2 gives the amount that one dollar invested at the end of every 
year will equal in any number of years up to one hundred. That, you see, 
gives your sinking fund, if you want to know what sum to put aside from 
your works every year to reproduce certain portions of them at the end of 
certain terms. This is figured also for the same rates of interest. By the 
way, I will say that one dollar put aside every year, at fifteen per cent. for 
a hundred years, will give you $7,828,749.67. 

Table No. 3 gives the amount to pay at the end of every year to equal in 
any given time a present investment of one dollar. Practically that is an 
annuity; it is the annuity that one dollar will produce, the present value of 
one dollar. At fifteen per cent. you can pay fifteen cents annually for a 
hundred years; that is the present value of a dollar. 

Table No. 4 is the reciprocal of Table No. 1, or the present sum to invest 
to amount to one dollar at the end of a given number of years. That is, it 
shows that at six per cent. you will have to invest three mills to get a dollar 
at the end of one hundred years. 
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Table No. 5, is the reciprocal of Table No. 3, or the present value of an 
annuity of one dollar at the end of any year. 

Now, I think I have given you in a few words enough to show what this 
book is. The subject is a pretty dry one, and I must not forget that this is 
a water works association. 

Aman by the name of Jenkins Jones, an Englishman, has printed four 
tables, Violene has five, David Jones—I don’t know whether he is some rela- 
tion to the other man or not, I suppose he must be of the same family—has 
five, and a man named Inwood has seven tables, but they are not carried out 
as far as these, neither are they as well printed nor as well presented. 

I thought it was worth while for us to know here on this side of the water 
that there is such « thing as this bookin existence. In the first part of the 
book the author has gone into the details of the mathematical work. The ‘ 
book can pe purchased in Paris for about three dollars; I think this cost me 
$3.75 delivered here. I got it through Schenhof on Tremont street. (Ap- 
plause.) 


LAYING A THIRTY-INCH SUPPLY MAIN. 
BY 


S. P. Grirrrm, Superintendent, Lowell, Mass. 


I have been requested by the President to give an account of the laying 
and results obtained from the thirty-inch supply main that was put in at 
Lowell last summer under my direction, to supply the new.engine with a 
sufficient amount of water for pumping. 

The Water Board for several years have been aware that the time was 
drawing near when there must be a larger supply to the well at the engine- 
house, as the consumption was getting close to the limited supply, which was 
about 9,000,000 gallons in 24 hours. Early last spring it was decided by the 
Water Board to make a start for more water by putting in another thirty- 
inch supply main. Now, in the absence of a map, I will ask you to go in 
imagination with me over the old line. Commencing at the Merrimack 
River above Pawtucket dam the water is taken about 220 feet through a 
thirty-inch pipe to the Galley Gate House or inlet chamber. From this 
chamber it passes through screens through a tunnel 4 feet and 3 inches, 
inside diameter 4,182 feet, to what is called The Terminal Chamber, and has 
a capacity of 13,000,000 gallons per day. This chamber is 11 feet wide and 
15$ feet long. A thirty-inch pipe leads from this chamber and extends to 
the engine-house, a distance of 6,655 feet. A portion of this pipe is laid 4 


é 


NEW ENGLAND WATER WORKS ASSOCIATION. 187 


feet beneath the bed of what is called Beaver Brook and is in form an 
inverted syphon. The Brook at this point is 100 feet wide and from 4 to 9 
feet deep. At the Terminal Chamber, where the thirty-inch pipe starts and 
continues to the engine-house, there was another thirty-inch pipe about 9 
feet long put in and bricked up for future use when two lines could be run to 
the engine-house by crossing or going over Beaver Brook. But before mak- 
ing the whole line, through it was thought best to put in the thirty-inch line 
on the east side of the Brook, as it was thought it might supply enough 
water for the present. Last summer, as soon as the pipe could be delivered, 
I, under orders from the Board, started to put the pipein. Commencing on 
the 17th day of June, the whole line was laid and water let in to the well at 
the engine-house through the two lines from Beaver Brook September 25th, 
1891, and both engines went at work that night to find out how much more 
water they could get. 


It may not be out of the way to say that on the old thirty-inch line at Bea- 
ver Brook there was a 30x30 three-way branch put in when the pipe was laid, 
and capped to connect with. Knocking off the thirty-inch cap, a 30-inch 
gate was put on and a pipe run 20 feet from the old line, then another 
thirty-inch three-way put on and capped to go across the river when it is 
wanted. These two thirty-inch lines now run parallel with each other 20. 
feet apart most of the way to the engine-house. The hardest and most ex- 
pensive part of this job was going through a hill, where we found 150 feet 
in length of the hardest kind of ledge about an average of 8 feet deep. The 
whole length of this line from Beaver Brook is about 4,550 feet with three 
sixteen-inch manholes at proper places. 

The head from inlet-chamber to the bottom of pipe at the Brook is 32 
feet. From the Brook to engine-house well there is a rise of 27 feet, mak- 
ing a head of 5 feet from inlet-chamber to engine-house well. 


After giving the two connected lines a trial, it was proved that where we 
only had 9,000,000 gallons before the connection, after that 12,000,000 
was obtained, making a gain of 3,000,000 in 24 hours. 
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OBITUARY. 


JAMES DAVIDSON.—Superintendent, Central City, Colorado, died Decem- 


ber 4th, 1891. Joined this Association, June 13th, 1888. 
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New England Water Works Association 


Membership Roll. 


May Ist, 1892. 


NOTE.—The secretary requests to be advised of existing errors or changes of 


address from that which appears in the following list. 


ACTIVE MEMBERS — RESIDENT AND NON-RESIDENT. 


Alexander, George 


Commissioner of Public Works, Quincy, Mass. 
Allen, Charles A. 

City Engineer, Worcester, Mass. 
Allen, Charles F. 

Treasurer, Hyde Park, Mass. 
Allis, Solon M. 

Superintendent, Malden, Mass. 
Andrews, Frank A. 

Assistant Superintendent, Nashua, N. II. 
Ayres, Henry W. 

Chief Engineer, Hartford, Conn. 
Babbidge, P. F. 

Superintendent, Keene, N. H. 
Babcock, Stephen E. 

Hydraulic Engineer, Little Falls, N. Y. 
Bacot, R. C., Jr. 


Superintendent Meter Department, Hoboken, N.. 


Bagnell, Richard W. 


Superintendent, Plymouth, Mass. 
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Baldwin, Charles H. 


Box 2410, or 159 Franklin street, Boston, Mass. 


Baldwin, Richard 


Proprietor Water Works, Terryville, Conn. 


-Ball, Phinehas 


Civil Engineer, Worcester, Mass. 


Bancroft, Lewis M. 
Chairman Water Commissioners, Reading, Mass. 


Barns, Everett 
Superintendent, Westerly, R. I. 


Barrett, Albert P. 


Water Registrar, Woburn, Mass. 


Barrus, George H. 


Consulting Steam Engineer, 95 Milk street, Boston, Mass. 


Bassett, Carroll Ph. 


Civil Engineer, 784 Broad street, Newark, N. J. 


Batchelder, George E. 


Registrar, Worcester, Mass. 


Battles, James M. 
122 Webster street, East Boston, Mass. 


Bayles, James C. 
Hydraulic Engineer, East Orange, N. J. 


Beals, Joseph E. 
Superintendent, Middleboro, Mass. 


Belcher, J. White 


Water Commissioner, Randolph, Mass. 


Bickford, Nathan B. 
Superintendent Water Works, O. C. R. R., Boston, Mass. 
Billings, William R. 
‘ 15 Harrison street, Taunton, Mass. 


Birkinbine, Harry 


Civil Engineer, Wayne, Delaware County, Penn. 


Bishop, George H. 
Civil Engineer, Middletown, Conn. 
Boggs, Edward M. 
Hydraulic Engineer, Banning, California. 
2 


4 
: 
| 


NEW ENGLAND WATER WORKS ASSOCIATION. 


Bolling, Charles E. 


Superintendent, Richmond, Va. 


Bowers, George 
City Engineer, Lowell, Mass. 


Brackett, Dexter 
, Assistant Engineer, City Engineer's office, City Hall, Bos- 
ton, Mass. 
Brainard, C. M. 


Treasurer, Skowhegan, Maine. 


Brinsmade, Daniel S. 
Civil Engineer, Birmingham, Conn. 


Broatch, J. C. 

Superintendent, Middletown, Conn. 
Brown, A. E. 

Care of Quincy Gas Co., Quincy, Ill. 
Brown, Arthur W. F. 

Registrar, Fitchburg, Mass. 
Brown, Edward H. 

Superintendent Nevada County, N. G. R. R., Grass Valley, 

Cal. 

Brown, J. Henry 

3 Tremont street, Charlestown, Boston, Mass. 
Brown, Milton A. 

Superintendent, Perth Amboy, N. J. 
Brush, Charles B. 


Engineer and Superintendent Hackensack Water Company, 
1 Newark street, Hoboken, N. J. 


Bucknam, Geo. A. P. 
Superintendent, Norwood, Mass. 


Burnham, Albert S. 


Superintendent, Revere, Mass. 


Burnie, James 
Superintendent, Biddeford, Me. 
Butler, J. Allen 
Superintendent, Portland, Conn. 
Caldwell, Joseph H. 
Registrar Mystic Division, Charlestown, Boston, Mass. 
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Carroll, F. B. 
104 Pequot av., New London, Conn. 


Chace, George F. 


Superintendent, Taunton, Mass. 
Chadbourne, E. J. 
Superintendent, Holbrook, Mass. 
Chandler, Charles E. 
City Engineer, 161 Main street, Norwich, Conn. 
Chandler, Charles F. 
Professor of Chemistry, School of Mines, Columbia College, 
New York city. 
Chaplin, W. S. 
Washington University, St. Louis, Mo. 


Chase, John C. 
Superintendent, Wilmington, N. C. 


Childs, Wm. H. 


Superintendent and Secretary, Manchester, Conn. 


Clark, D. W. 
President Water Company, Portland, Me. 


Clark, Ezra 


President and Superintendent, Hartford, Conn. 


Clark, Jonas M. 


Northampton, Mass. 
Clifford, Walter 

New Bedford, Mass. 
Coburn, Walter 

19 Congress street, Lowell, Mass. 
Cochran, Robert L. 

Superintendent, Nahant, Mass. 
Codd, William F. 

Superintendent, Nantucket, Mass. 
Coffin, Freeman C. 

Assistant with M. M. 'Tidd, 10 Tremont street, Boston, Mass. 
Coggeshall, R. C. P. 
: Superintendent, New Bedford, Mass. 
Conant, H. W. 


Superintendent, Gardner, Mass. 
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Conant, Whitney 


Secretary Water Co., Long Branch, N. J. 


Congdon, John L. 


Superintendent, East Greenwich, R. I. 
Cook, Byron I. 

Superintendent, Woonsocket, R. I. 
Cook, Henry A. 

Superintendent, Salem, Mass. 
Crandall, F. H. 

Superintendent. Burlington, Vt. 
Crehore, Dr. C. F. 

Box 1252, Boston, Mass. 
Crilly, P. F. 

Superintendent, Woburn, Mass. 
Crockett, A. F. 

President Water Co., Rockland, Me. 


Croes, J. J. R. 
Civil Engineer, 13 William street, New York city. 


Cunningham, W. B. 


Superintendent, Trinidad, Col. 


Cushing, Lucas 
Assistant Superintendent, 710 Albany street, Boston, Mass. 


Darling, Edwin 


Superintendent, Pawtucket, R. I. 


Davis, Charles S. 


Water Commissioner, Plymouth, Mass. 


Davis, F. A. W. 


Vice-President Water Co., Indianapolis, Ind. 


Davis, William E. 


Superintendent, Sherburne, N. Y. 


Dean, Francis W. 
Mechanical Engineer, Exchange Building, 53 State street, 
Boston, Mass. 
Dean, Seth 
Civil Engineer, Glenwood, Iowa. 
Decker, J. H. 


86 Liberty street, New York city. 
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Denman, A. N. 


Secretary and Manager, Des Moines, Iowa. 


Dennett, Nathaniel 
Superintendent, Somerville, Mass. 


Denton, J. E. 
Professor of Experimental Mechanics, Stevens Institute 
Hoboken, N. J. 
Diven, J. M. 


Secretary and T'reasurer Water Co., Elmira, N. Y. 


Dixon, William 


43 Luttrell street, Knoxville, Tenn. 


Doherty, Philip J. 


Member Water Board, Boston, Mass. 
Dolan, Edward 
' Superintendent, Troy, N. Y. 
Dotten, William T. 


Superintendent, Winchester, Mass. 


Drake, Albert B. 
Superintendent Public Works, New Bedford, Mass. 


Drake, B. Frank 


Water Commissioner, Lakeport, N. H. 


Drake, Charles E. 


Civil Engineer, New Bedford, Mass. 
Drown, Thomas M. ; 
Professor of Chemistry, Mass. Inst. of Technology, Boston, 
Mass. 
Dyer, Charles R. 


Superintendent Meter Department, Portland, Me. 


Dyer, Eben R. 
Superintendent Distribution, Portland, Me. 
Eaton, Horace L. 
City Engineer, Somerville, Mass. 
Ellis, George A. 
Civil Engineer, Room 46, Bell Telephone Building, Boston , 
Mass. 
Ellis, John W. 
Water Commissioner, Woonsocket, R. I. 
Ellison, W. P. 


President Water Board, Newton, Mass. 
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Evans, George E. 


Civil Engineer, 87 Wilder street, Lowell, Mass. 


Fales, H. M. 


Superintendent, ‘Tonawanda, N. Y. 


Fanning, John T. 
Consulting Engineer, Kasota Block, Minneapolis, Minn. 
Farnham, Elmer E. 


Superintendent, Box 109, Sharon, Mass. 


FitzGerald, Desmond 
Superintendent Western Division Boston Water Works, 
Brookline, Mass. 


Forbes, F. F. 


Superintendent, Brookline, Mass. 
Forbes, Murray 
Superintendent Westmoreland Water Co., Greensburgh, 
Penn. 


Forbes, Z. R. 


Asst. Superintendent, Brookline, Mass. 
Freeman, John R. 
Hydraulic Engineer, 31 Milk street, Room 55, Boston, Mass. 
French, Melvin C. 
Superintendent, Box 165, South Braintree, Mass. 
Fteley, Alphonse 
Chief Engineer, Aqueduct Commission, 213 Stewart Build- 
ing, New York city. 
Fuller, Frank L. 


Civil Engineer, 12 Pear! street, Room 36, Boston, Mass. 


Gamwell, J. H. 


Treasurer Water Company, Palmer, Mass. 


Gardner, Edwin P. 


Superintendent, Norwich, Conn. 
Gardner, L. H. 

Superintendent, New Orleans, La. 
Gerhard, William Paul 

Sanitary Engineer, 36 Union Square, east, New York city. 
Gerry, L. L. 

City Engineer, Dover, N. H. 
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Glover, Albert S. 
113 Devonshire street, Room 59, Boston, Mass. 
Goldthwait, W. J. 
Marblehead, Mass. 
Goodnough, X. H. 
Assistant Engineer, State Board of Health, 13 Beacon street, 
Boston, Mass. 
Goodwin, john A. 
Superintendent, Waterville, Me. 
Gould, J. A., Jr. 
-Assistant Engineer, City Engineer’s Office, City Hall, Boston, 
Mass. 
Gow, Frederick W. 
Assistant Superintendent, Medford, Mass. 
Gow, Robert M. 
Superintendent, Medford, Mass. 
Gowing, E. H. 
70 Kilby street, Boston, Mass. 
Granniss, Sherman E. 
Superintendent, New Haven, Conn. 
Grant, Robert 
Chairman Boston Water Board. Address 54 Devonshire 
street, Boston, Mass. 
Greetham, H. W. 
Receiver, Orlando, Fla. 
Griffin, S. P. 
Lowell, Mass. 
Groce, William R. 
Superintendent, Rockland, Mass. 
Hale, Benjamin P. 
Water Registrar, Haverhill, Mass. 
Hale, Richard A. 
Hydraulic Engineer, Lawrence, Mass. 
Hall, Frank E. 
Superintendent, Quincy, Mass. 
Hamilton, William 
Superintendent, ‘Toronto, Ont. 
Hammatt, E. A. W. 


Civil Engineer, 5 Pemberton Square, Boston, Mass. 
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Hammond, J. C., Jr. 

Secretary and Treasurer, Rockville, Conn. 
Hancock, Joseph C. 

Superintendent, Springfield, Mass. 
Harbach, Wm. F. 

Water Commissioner, Newton Centre, Mass. 


Harrington, Geo. W. 
Superintendent, Wakefield, Mass. 


Harrington, John L. 

316 Pearl street, Cambridge, Mass. 
Harris, D. A. 

Superintendent, New Britain, Conn. 
Harris, John 

Water Commissioner, Waltham, Mass. 
Hart, Edward W. 


General Manager Water Works, Council Bluffs, Towa. 


Haskell, John C. 

Superintendent, Lynn, Mass. 
Hastings, L. M. 

City Engineer, Cambridge, Mass. 
Hastings, V. C. 

Superintendent, Concord, N. H. 
Hathaway, A. R. 

Registrar, Springfield, Mass. 
Hathaway, James H. 

Registrar, New Bedford, Mass. 
Hawes, Louis E. 

Civil Engineer, 75 State street, Boston, Mass. 
Hawes, William M. 

Water Commissioner, Fall River, Mass. 
Hayes, Ansel G. 

Assistant Superintendent, Box 323, Middleboro, Mass. 
Heald, Simpson C. 

Civil Engineer, 48 Congress street, Boston, Mass. 
Heermans, H. C. 

Superintendent, Corning, N. Y. 
Henderson, Wilson 


Superintendent, Peterborough, Ontario, Canada. 
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Hering, Rudolph 
Civil and Sanitary Engineer, 277 Pearl street, New York city. 


Herschel, Clemens 
Hydraulic Engineer, 2 Wall street, room 66, New York city. 


Hicks, R. S. 


Secretary, Stattord Springs, Conn. Box 543. 


Holden, Horace G. 
Superintendent, Nashua, N. H. 


Holman, M. L. 


Water Commissioner, 3744 Finney avenue, St. Louis, Mo. 


How, J. C., Jr. 

Care of Aqueduct Co., Haverhill, Mass. 
Howland, A. H. 

Civil Engineer, Room 46, Bell Telephone Building, Boston, 

Mass. 

Hunking, Arthur W. 

Hydraulic Engineer, with Stilwell & Bierce Mfg. Co., Day- 

tou, Ohio. 

Hunnewell, Francis 

Brookline, Mass. 
Huntington, James A. 

Registrar, Haverhill, Mass. 
Hyde, Horatio N. 

Superintendent, Newtonville, Mass. 
Inman, A. W. 

Massillon, Ohio. 
Jackson, William 

City Engineer, City Hall, Boston, Mass. 
Jenkins, A. A. 

Milford, Mass. 
Jones, A. J. 

New Brunswick, N. J. 
Jones, R. A. 

Civil Engineer, Spokane Falls, Washington. 
Jordan, Nathaniel I. 

‘Treasurer, Auburn, Me. 
Keating, E. H. 

City Engineer, Duluth, Minn. 

10 
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Kempton, David B. 


Water Commissioner, New Bedford, Mass. 


Kent, Willard 


Civil Engineer, Woonsocket, R. I. 


Kieran, Patrick 
Superintendent, Fall River, Mass. 
Kimball, George A. 
Civil Engineer, Room 1102, Exchange Building, 53 State 
street, Boston, Mass. 
Knapp, Louis H. 
Superintendent and Engineer, 280 Linwood avenue, Buffalo, 
Koch, Harry G. 
Superintendent Castle Creek Water Co., Aspen, Colorado. 
Laing, W. H. 
Superintendent Water Co., Racine, Wisconsin. 
Lansing, Edward T. E. 
Civil Engineer, Little Falls, N. Y. 
Learned, Wilbur F. 
Assistant Engineer Boston Water Works, Watertown, 
Mass. 
LeBaron, Eugene P. 
Chairman Water Board, Middleboro, Mass. 
Leeds, Albert R. 
Professor of Chemistry, Stevens Institute, Hoboken, N. J. 
Lewis, Weston 
Treasurer Waterville Water Co. Address Gardiner, Me. 
Littlefield, William B. 
Member Water Board, Lynn, Mass. 
Locke, Augustus W. 
Civil Engineer, North Adams, Mass. 
Lockwood, Joseph A. 
Superintendent, Yonkers, N. Y. 
Lovell, Thomas C. 
Superintendent, Fitchburg, Mass. 
Lowe, H. H. 
Superintendent, Clinton, Mass. 
Lusk, James L. 
Capt. Corps of Engineers, U. 8. A., Office District Commis- 
sion, Washington, D. C. 
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Martin, A. E. 


Superintendent, South Framingham, Mass. 


Martin, Cyrus B. 


Treasurer Water Company, Norwich, N. Y. 


Martin, Robert K. 
Chief Engineer, Baltimore. Md. 


Martine, Alfred H. 

Consulting Engineer, Middlesborough, W. W., Kentucky. 
Mason, Marshall 

Superintendent, St. Albans, Vt. 
Maxcy, Josiah S. 

Treasurer, Gardiner, Me. 
McAllister, Willis E. 

Superintendent, Calais, Me. 
McClintock, W. E. 

Civil Engineer, 23 Court street, Boston, Mass. Room 8. 
McConnell, B. D. 

Superintendent, City Hall, Montreal, Quebec. 
McKenzie, Theodore H. 


Superintendert, Southington, Conn. 


McNally, William 


Registrar, Marlboro, Mass. 


Mills, Frank H. 


Civil Engineer, Woonsocket, R. I. 


Molis, William 


Superintendent, Muscatine, Lowa. 


Morse, Charles W. 


Haverhill, Mass. 
Morse, James W. 
Superintendent, Natick, Mass. 
Murdoch, Gilbert 
Chief Engineer and Superintendent, St. John, N. B. 


Murphy, James T. 
Water Commissioner, Marlboro, Mass. 


Nason, William E. 


Superintendent, Franklin, Mass. 
12 
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Nettleton, Charles H. 


Superintendent, Birmingham, Conn. 


Nevons, Hiram 
Superintendent, Cambridge, Mass. 
Nichols, Edward C. 


Water Commissioner, Lock Box 56, Reading, Mass. 


Noyes, Albert F. 


City Engineer, West Newton, Mass. 


Nye, George H. 
Civil Engineer, New Bedford, Mass. 


O’Connor, M. 


202 Hobart avenue, Bayonne, N. J. 


Osborn, Weaver 
Water Commissioner, Fall River, Mass. 
Paine, C. W. 
Civil Engineer, Room 45, Third Floor, City Hall, Cleveland, 
Ohio. 
Parker, F. H. 


Water Commissioner, Burlington, Vt. 


Parks, Charles F. 


Civil Engineer, 89 State street, Boston, Mass. 


Parsons, Frank N. 
Clerk Water Board, Franklin, N. H. 


Pease, A. G. 


Water Commissioner, Spencer, Mass. 


Perkins, John H. 


Superintendent, Watertown, Mass. 


Philbin, John F. 
Water Registrar, Clinton, Mass. 


Phipps, Edward H. 


Superintendent West Haven Water Co., New Haven, Conn. 


Pierce, Charles E. 


Superintendent, East Providence, R. I. 


Pitman, Winthrop M. 
Proprietor Water Works, Lower Bartlett, N. H. Address 

Pillsbury Shoe Co., 103 Bedford street, Boston, Mass. 
13 
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Pittman, William 
General Manager Water Works, Box 305, Jerseyville, Ll. 


Plunkett, John F. 


45 School street, Marlboro, Mass. 


Pollard, William D. 


Engineer Water Co., Pottsville, Penn. 


Porter, Dwight 
Asst. Professor Civil Engineering, Mass. Inst. of ‘Technol- 
ogy, Boston, Mass. 


Pratt, Charles W. 


Superintendent, Utica, N. Y. 


Rice, L. Fredk. 


Architect and Civil Engineer, 125 Milk street, Boston, Mass. 


Richards, Walter H. 

Superintendent, New London, Conn. 
Ries, George J. 

Superintendent, Weymouth Centre, Mass. 


Ringrose, J. W. 


Water Commissioner, New Britain, Conn. 
Robertson, W. W. 
Water Registrar, Fall River, Mass. 
Rogers, Henry W. 
Superintendent, Haverhill, Mass. 
Rotch, William 
Civil Engineer, Room 742, Exchange Building, 58 State 
street, Boston, Mass. 


Roulier, G. A. 
Superintendent, Flushing, N. Y. 


Russell, Daniel, 
Everett, Mass. 
Ryle, William 
Superintendent, Paterson, N. J. 


Salisbury, A. H. 


Superintendent, Lawrence, Mass. 


Salmon, Arthur F. 


Member Water Board, Lowell, Mass. 
14 
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Sanders, George O. 
President Hudson Water Works Co., Hudson, N. Y. 


Sawyer, Frederick W. 
Water Registrar, Milford, N. H. 


Sedgwick, William T. 
Professor of Biology, Mass. Inst. of Technology, Boston, 
Mass. 


Seymour, Charles W. S. 


Superintendent, Hingham, Mass. 
Shedd, Charles E. 
Civil Engineer, Providence, R. I. 


Shedd, Edward W. 


Civil Engineer, 10 Hermitage avenue, Worcester, Mass. 


Shedd, J. Herbert 


Civil Engineer, Providence, R. I. 
Sherman, William B. 


Mechanical Engineer, Box 379, Providence, R. I. 


Shippee, John D. 


Superintendent and Secretary, Holliston, Mass. 


Shirrefts, Reuben 


Consulting Engineer, 1103 Main street, Richmond, Va. 


Smith, Solon F. 

Superintendent, Grafton, Mass. 
Springtield, John F. 

Civil Engineer, Rochester, N. H. 
Stacy, George A. 

Superintendent, Marlborough, Mass. 
Starr, William W., Jr. 

Civil Engineer, Bridgeport, Conn. 
Stearns, Frederick P. 

Chief Engineer, State Board of Health, 13 Beacon street, 

Boston, Mass. 


Steben, B. F. 


Manager, Box 556, Brockville, Ontario, Canada. 


Sullivan, Eugene S. 
Superintendent Mystic Division, Charlestown. Boston, Mass. 
15 
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Swain, George F. 
Professor of Civil Engineering, Mass. Inst. of ‘Technology, 
Boston, Mass. 


Swan, Charles H. 

Civil Engineer, 25 Wabon street, Boston, Mass. 
Swan, Joseph W. 

Assistant Clerk, Water Board Office, Boston, Mass. 
Swett, William P. 

Proprietor Water Works, ‘Terryville, Conn. 


Taylor, Lucian A. 


Civil Engineer and Contractor, U. 8S. Hotel, Boston, Mass. 


Tenney, Joseph G. 
Superintendent, Leominster, Mass. 
Thomas, William H. 
Assistant Superintendent, Hingham, Mass. 
Tidd, M. M. 
Hydraulic Engineer, 10 Tremont street, Boston, Mass. 
Tinkham, S. Everett 
Assistant Engineer, City Engineer’s Office, City Hall, Bos- 
ton, Mass. 
Tompkins, C. H., Jr. 
Engineer and Manager Idaho Mining and Irrigation Co., 
Boise City, Idaho. 
Tower, D. N. 
Superintendent, Cohasset, Mass. 
Treman, E. M. 
Superintendent and Secretary, Ithaca, N. Y. 
Troy, J. W. 
Superintendent, Pierre, South Dakota. 
Truesdell, C. H. 


Civil Engineer, North Grosvenordale, Conn. 


Tubbs, J. Nelson 
Consulting Engineer, 405 Wilder Building, Rochester, N.Y. 


Vaughn, W. H. 
Superintendent, Wellesley Hills, Mass. 


Volk, Fred A. 


Superintendent, Ware, Mass. 
16 
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Wadleigh, Levi C. 
President Aqueduct Co., Haverhill, Mass. 


Walker, Charles K. 


Superintendent, Manchester, N. H. 


Watters, Joseph 

Water Commissioner, Fall River, Mass. 
Webster, F. P. 

Superintendent, Lakeport, N. H. 
Westcott, George P. 

Treasurer Water Co., Portland, Me. 
Wheeler, Elbert 

37 East Pearl street, Nashua, N. H. 
Wheeler, William 

Civil Engineer, 89 State street, Boston, Mass. 
Whitcomb, W. H. 

President Water Company, Norway, Me. 
Whitlock, Frank W. 

Civil Engineer, Great Barrington, Mass. 
Whitney, John C. 

Water Registrar, West Newton, Mass. 
Whittemore, W. P. 

Superintendent, North Attleboro, Mass. 
Whittier, Herbert F. 

Water Registrar, Lawrence, Mass. 
Wigal, J. P. 

Superintendent, Henderson, Kentucky. 
Wilcox, William C. 

Waltham, Mass. 
Wild, George E. 

Superintendent, Menominee, Mich. 
Wilder, Frederick W. 

Treasurer Aqueduct Co., Woodstock, Vt. 
Winship, Horace B. 

Civil Engineer, Norwich, Conn. 


Winslow, Frederick J. 
49 City Hall, Boston, Mass. 
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MEMBERSHIP ROLL OF THE 


Winslow, George E. 


Superintendent, Waltham, Mass. 


Winslow, S. J. 
Superintendent, Pittsfield, N. H. 


Wiswall, E. T. 


Water Commissioner, West Newton, Mass. 
Woodruff, Timothy 

Superintendent, Bridgeton, N. J. 
Yates, Richard R. 


Superintendent, Northboro, Mass. 


HONORARY MEMBERS. 


Frost, George H. 
Engineering News, Tribune Building, New York city. 


Gale, James M. 
Engineer-in-Chief, Loch Katrine Water Work, Glasgow, 
Scotland. 


Jones, E. R. 
561 Shawmut avenue, Boston, Mass. 
Meyer, Henry C. 
The Engineering Record, 277 Pearl street, New York city. 


Shepperd, F. W. 
Fire and Water, Box 1117, 14 Cortlandt street, New York city. 


ASSOCIATE MEMBERSHIP. 


Adee, Fred & Co. 
Plumbers’ Supplies, 90 Beekman street, New York city. 


Ashton Valve Co. 
Water Relief Valves, 271 Franklin Street, Boston, Mass. 


Betton, James M. 

Agent H. R. Worthington, 70 Kilby street, Boston, Mass. 
Blake, George F. Mfg. Co. é 

Pumping Engines, 185 Devonshire street, Boston, Mass. 


Boston Lead Mfg. Co. 


162 Congress street, Boston, Mass. 
18 
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NEW ENGLAND WATER WORKS ASSOCIATION. 


Brandt, Randolph 
Selden Patent Packing, 38 Cortlandt street, New York city. 
Brewster, H. M. (E. Stebbins Mfg. Co.) 


Brass Goods, Brightwood P. O., Springfield, Mass. 


Chadwick Lead Works 
176 to 184 High street, Boston, Mass. 


Chapman Valve Mfg. Co. 
Indian Orchard, Mass. 
Coffin Valve Co. 
295 South street, Boston, Mass. 
Curtis Regulator Co. 
‘“*Pressure Regulators,” 63 Beverly street, Boston, Mass. 
Davidson, M. T. 
43 and 53 Keap street, Brooklyn, N. Y. 
Deane Steam Pump Co. 
Holyoke, Mass. 
Drummond, M. J. 
Cast iron pipe, 192 Broadway, Corbin Building, New York 
city. 


Dunne, George C. 
Manager Portland Stoneware Co., 42 Oliver street, Bosion, 
Mass. 


Edson, Jarvis B. 
Pressure Recording Gauges, 87 Liberty street, New York 
city. 
Eglee, Charles H. 


Contractor, Flushing, New York. 


Fairbanks Co., The 
83 Milk street, Boston, Mass. 


Fiske, Wilbur D. 


Knowles Steam Pump Co., 185 Devonshire street, Boston, 
Mass. 


Frost & Adams 


Architects’ Supplies, 37 Cornhill, Boston, Mass. 


Gallison, W. H. 
Engineers’ Supplies, Pipe, etc., 30 Oliver street, Boston, 
Mass. 
19 
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Galvin Brass and Iron Works 
Valves, Hydrants, and Brass Goods, L. McHugh, Agent, 
Detroit, Mich. 


Gilchrist & Taylor 
Pipe and Fittings, 106 High, corner Congress street, Boston, 
Mass. 


Giles, Jason 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 


Hattersley, John 
Agent Common Sense Metallic Packing Co., 202 West Hous- 
ton street, New York city. 


Hersey Manufacturing Co. 
South Boston, Mass. 


Holly Manufacturing Co. 
Steam Pumps, Hydrants, Valves, Lockport, N. Y 


Holyoke Hydrant and Iron Works 
Holyoke, Mass. 


Jackson & Woodin Mfg. Co. 


Cast Iron Pipe, Berwick, Penn. 


Jenkins Bros. 
Valves and Packing, 105 Milk street, Boston, Mass. 


Jenks, Henry F. 


Drinking Fountains, Pawtucket, R. I. 


Johns, H. W. Manfg. Co., Eastern Branch 


119 Federal street, Boston, Mass. 


King & Goddard 
Pipe Fitting, 64 and 66 Pearl street, Boston, Mars 


Ludlow Valve Mfg. Co. 

‘Troy, N. ¥. 
Lynch, John E. 

With E. Hodge & Co., Stand Pipes, East Boston, Mass. 
McKenna, Thomas J. 

Cast Iron Pipe, 35 Broadway, New York city. 


Millar, Charles & Son 
Cast Iron Pipe, Utica, N. Y. 
20 
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NEW ENGLAND WATER WORKS ASSOCIATION. 


Morgan, A. W. Mfg. Co. 


Gate and Service Boxes, Buffalo, N. Y. 


Morison, Samuel L. 
145 Bruadway, New York city. 


National Meter Co. 
252 Broadway, New York city. 


National Tube Works Co. 
Pipe and Fittings, McKeesport, Pa. Address P. W. French, 
Secretary, 70 Federal street, Boston, Mass. 


Nye, Walter B. 


Warren Filter, 220 Devonshire street, Boston, Mass. 


Pancoast & Rogers 
Pig Iron, Iron Pipe, ete., Gold, cor. Platt street, New York 
city. 
Partridge, W. T. & Co. 
Cast iron pipe, 523 Exchange Building, Boston, Mass. 
Paul, George K. & Co. 
Pipe and Fittings, 98 Milk street, Boston, Mass. 


Peet Valve Co. 
163 Albany street, Boston, Mass. 


Perrin, Seamans & Co. 
Water Works Supplies, 57 Oliver street, Boston, Mass. 


Ranton, William J. 
Superintendent Porter Manufacturing Co., Limited, 1204 
Spring street, Syracuse, N. Y. 


Reed, Wilmer 
Agent McNeal Pipe and Foundry Co., Burlington, N. J. 


Rensselaer Mfg. Co. 
Water Valves, Troy, N. Y. 


Roberts, C. E. 
Hartford Steam Boiler Inspection and Insurance Co., 35 
Pemberton square, Boston, Mass. 


Robertson, R. A., Jr. 
Treasurer Builders Iron Foundry, P. O. Box 218, Providence, 


R. I. 
21 
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Ross, George 
Valves, Troy, N. Y. 


Ryder, N. F. 


Varnish, Middleboro, Mass. 


Sampson, George H. 


Powder, 147 Pear] street, Boston, Mass. 


Smith, Anthony P. 
+ 748 Broad street, Newark, N. J. 


Smith & Anthony Stove Co. 
Water Works, Steam and Gas Supplies, 52 Union street, 
Boston, Mass. 


Standard Thermometer Co. 
Electrie Indicators, Peabody, Mass. 


Sumner & Goodwin 
Pipe and Fittings, 21 Oliver street, Boston, Mass. 


Talcott, C. W. 


Contractor, Woonsocket, R. I. 


Taunton Locomotive Manufacturing Co. 
Castings, Boilers, Forge Works, ‘'aunton, Mass. 


Thomson Meter Co. 
83 Washington, street, Brooklyn, N. Y. 


Union Water Meter Co. 


31 Hermon street, Worcester, Mass. 


Waido Bros. 


Contractors’ Supplies, 88 Water street, Boston, Mass. 


Walworth Mfg. Co. 
Pipe and Fitting, 16 Oliver street, Boston, Mass. 


Weld, Francis M., o. pb. 
Representative of Jewell Water Filter, Story Place, Jamai- 
ca Plain, Mass. 


Wells, J. Henry (Holmes, Oil Refiner, Buffalo, N.Y.) 


33 India street, Boston, Mass. 
22 
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Whittier Machine Co. 
‘*Adamanta Covered Pipe,” Gates and Hydrants, Granite, 
corner First street, South Boston, Mass. 


Wolfendale, Wm. 
Agent Plumbers’ Supplies, 76 Second street, Fall River, 
Mass. 


Wood, R. D. & Co. 
Cast Iron Pipe, 400 Chestnut street, Philadelphia, Penn. 


Woodman Co., The George 


41 Pearl street, Boston, Mass. 


Worthington, H. R. 


Steam Pumps, 86 Liberty street, New York city. 
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INDEX TO ADVERTISEMENTS. 


RUBBER GOODS. 
Boston Belting Co 
LEAD AND LEAD PIPE. 
Boston Lead Manufacturing Co 
Chadwick Lead Works ... 
LeRoy Shot and Lead Works 
CAST-IRON PIPE AND SPECIALS. 
Chas. Millar & Son 
Emaus Pipe Foundry 


GATES, VALVES AND HYDRANTS. 
Crosby Steam Gage and Valve Co 
Chapman Valve Co.. 

Charles Carr 


STEAM PUMPS. 
Deane Steam Pump Co....... : 


Holly Manufacturing Co 
MUNICIPAL ENGINEERING. 


Engineering Record 

BRASS GOODS AND TAPPING MACHINES. 
E. Stebbins Manufacturing Co. 
Peck Bros. & Co 


FURNACE. 
F. A. Jones 
PACKING. 
Gould Packing Co 
Randolph Brandt... 
METERS. 
Hersey Manufacturing Co 
National Meter Co 
Thomson Meter Co 
Union Water Meter Co .. 
CEMENT. 
Lawrence Cement Co 
RECORDING GAUGE. 
S. P. Jones...... 


TOOLS. 
Perrin, Seamans & Co 
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ADVERTISEMENTS. 


99,000. 
A MARVELOUS TEST. 


New York, June 8, 1891. 
Hon. Rosert E, Smrru, Commissioner of Public Works, Providence, R. I. 

Dear Str:—We have had the pleasure of ee your Department during the past 
ten years about 5,500 Crown Meters. In the last shipment of 50 4 Crown Meters fur- 
nished you, we sent five of our ‘‘A” style of Crown Meter. We dts to ask you if your 
Department has tested any of that lot of meters, and, if so, will you kindly send usa 


copy of such test ? Yours very truly, 
JOHN C. KELLEY, President, 


(Copy. ] DEPARTMENT OF PUBLIC WORKS. 

Rosert E. Smiru, Commissioner. CommissionER’s Orrice, Crry Hatt, 

Joun C. Keniry, Esq., President National Meter Co., Providence, R. L, June 11, 1891. 
252 Broadway, New York. 

Dear Srr:—Your request of the 8th inst., for a copy of the test for accuracy of a 3 
Crown Meter, ‘‘A”’ pattern, is received. Inclosed find ¢ “py of the test of meter No. 
84,169. Yours respectfully, 

ROBERT E. SMITH, Commissioner. 
By W. F. "SuapE, Secretary. 


Test for Accuracy !-2 inch Crown Meter No. 84,169, ‘‘A”’ 
Pattern, March 31 and April 2 and 3, 1891. 


OUTLET. 
TANK. |Brown & Sharpe 
Disk. 


623 lbs. 


CR ODS 


WHAT DOES THIS TEST SIGNIFY ? 


One Suite ost of Water on 1-2 inch Stream was Registered in 24 Seconds. 
The disks used were made by Brown & Sharpe Manufacturing Company. 


NATIONAL METER COMPANY, 


MANUFACTURERS OF 


Crown, Empire, Gems Nash Water Meters, 


287 BROADWAY, 


BOSTON, 159 Franklin Street. NEW YORK. 


99 ,O0OO 


WATER METERS MADE AND SOLD. 


MAY, 1892. 


s.d.m.j. 


TIME. 
PER 
| ram, eres. 
Hours.| Minutes. | Seconds. 
70 lbs. | 70Deg.| .. 4 .. | 10 fet) n | 
70 | 7 « 7 23 |10 “| 617 
70 « | 7 30 5 |10 | 618 « 
22 20 | 2 « | 194 « 
70 1 13 20 Q 127 « = 
70 « 70 2 43 « | 196 « : 
70 “ec 70 5 50 1 644 ibs 
| 
| 


PEET VALVE CO., 


MANUFACTURERS OF THE 
Genuine Double Gate Peet Valves, 
Special Valves for all purposes Made to Order. 


163 Albany St., 


Boston, Mass. 


s.d.m.j. 
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ADVERTISEMENTS. 


R. D. Woop & Co. 


Engineers, 


Iron Founders, 
and Machinists. 


Office: 400 Chestnut Street, Philadelphia. 


Constructors 


of 


Water s* Gas Works. 


MANUFACTURERS 
T 
CAST IRON PIPE 
TURBINE WHEELS, 
Pumping Machinery, I 


Hydraulic Cranes, 


Lifts and Machinery, 


Heavy Loam Castings, 


“Eddy” Valves, 


“Mathews’” Hydrants 


6 FIRE HYDRANT 
Wir CRANE ATTACHMENT FOR SPRINKLING CART. 


8.d.m.j. 
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ADVERTISEMENTS, 


CHADWICK LEAD WORKS, 


Nos. 176, 178, 180, 182 and 184 HIGH STREET (Fort Hill Square), 
BOSTON, MASS., 


—-—-MANUFACTURERS OF AND DEALERS IN—— 


LEAD PIPE, TIN PIPE, SHEET LEAD, 
SHEET TIN, RIBBON AND TAPE LEAD, 
WHITE LEAD, Dry and in Oil, RED LEAD, 
LITHARGE, COPPER AND IRON PUMPS, 
SOLDER, PIG LEAD, PIG TIN, Etc., Etc. 


sa-Lead encasing Electric Cables and Wires a Specialty. 


PROPRIETORS OF 
THE FOREST RIVER LEAD WORKS, 
SALEM, MASS. 
Correspondence with Water Works solicited. 


Has an unparalleled Record of more than Fifty Years. 


SALES IN THE UNITED STATES, 7,000,000 BARRELS. 


“HOFFMAN” ROSENDALE CEMENT. 


FROM THE & Pe STANDS EVERY 
BEST ROCK. Ajj \ HIGH TEST. 
ADAPTED FOR CY FA UNIFORM IN 
Heavy Masonry. QUALITY 
ALWAYS AND 

RELIABLE. nace Full Weight. 


——— 


TAKES THE LEAD OF AMERICAN CEMENTS. 
Extensively used by the U. 8S. Government. 


Receives the approbation of the most eminent 


ENGINEERS AND ARCHITECTS. 
Send for Pamphlet of valuable information to 


s.d.m.j. 
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ADVERTISEMENTS. 


SAMUEL LITTLE, President. WILLIAM J, BRIDE, Treasurer. 


Boston Lead Manufacturing Company, 


Corer of Congress and Franklin Streets, 


162 Congress St. BOSTON. 180 and 182 Franklin St. 


MANOFACTURERS OF 


CF 


Red Lead and Litharge Patent Tin-Lined Lead Pipe, 


PURE BLOCK TIN PIPE. 
Lead Pipe and Sheet Lead. 


ALSO DEALERS IN 


Pig Lead, Pig Tin, Solder, Pumps, Etc. 


s.d.m.j. 


Crosby Steam Gage and Valve Co. 


SOLE PROPRIETORS AND MANUFACTURERS OF 


CROSBY POP SAFETY VALVES and WATER RELIEF VALVES, 


Crosby Improved Steam Gages, 
Crosby Steam Engine Indicators. 


BOSWORTH Feed Water Regulator 
and Pressure Regulator. 
Patent Gage Testing Apparatus. 
Clark’s Linen Fire Hose and Couplings 
Engine, Boiler, Mill and 
Fire Department 


Water RELIEF Su 'pplies. 
VALVE. 


Office and Works, - BOSTON, MASS. 


Branches- New York, Chicago and London, Eng. 


s.d.m j. 
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ADVERTISEMENTS. 


1. 


LeRoy Shot and Lead Works, 


261 and 263 WATER STREET, 
NEW YORK. 


LEAD PIPE. 
True Centre. SHEET LEAD. 


Extra Width. 
WIND TOWER 


DROP AND GHILLED SHOT. 


Buck Shot. Balls. Bar Lead. 


EIG AND INGOT LEAD. 


PIG AND BAR TIN. SOLDER. 


s.d.m.j. 


PECK BROS. & CO., 


MANUFACTURERS OF 


Fine brass Goo for Water, Gas ¢ Steam. 


We make a specialty of thoroughly tested and 
strictly first-class goods for Water Companies. 


For further information address, 


127 Chestnut Street, New Haven, Conn. 


47 Cliff St., New York. 259 Wabash Ave., Chicago, Ill. 
d.m.j.s. 
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ADVERTISEMENTS. 


RECORD BROKEN. 


| 
| 


Thomson Meter Co., 


| (Sole Makers of the Thomson Water Meter), 


39 (0 43 York and 79 to 83 Washington Streets, 


BROOKLYN, N. Y. 
Show Room, 105 Fulton St., New York City. 


ADDRESS ALL COMMUNICATIONS, 


83 Washington St., Brooklyn, N. Y. 


A. D. 1891. 


THOMSON METERS SOLD and DELIVERED: 


April, - 1,008 | July,- - - - 1,136 
| May, - 1,252 | August,- - - 931 
| June, - - 1,138 | September,- - 907 


Total for Six Months, 6,372. Average 1,062 a Month. 


WHAT DOES IT MEAN? THESE MONTHLY SALES EXPLAIN IT. 


"whole Number Sold, 20,000. 


CATALOGUE ON APPLICATION. 


NoveMBER Ist, 1891. 
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UNION + WATER + + 


WORCESTER, MASS. 


ESTABLISHED IN 1868, 


Man’f’rs of the only positive 
MEASURING 12-in. METERS. 
‘oy ‘sedig puvjyg eayowovory 


Extra Heavy Rotary Piston Meter. 


ROTARY AND RECIPROCATING PISTON 


WATER METERS. 


Sizes 5-8 inch to 12 inches. Send for Catalogue, etc. 


Water Pressure Regulator. 


The only positive Automatic Water Pressure Regulator in the 
market. We have never had a failure. 
s.d.m.j. Write for Lithotype, etc. 
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ADVERTISEMENTS. 


ESTABLISHED 1856. 


Warren Foundry Machine Co. 


WORKS AT PHILLIPSBURG, NEW JERSEY. 


Sales Office, 160 Broadway, New York. 
Cast Iron, Water and Gas 


PIPE, 


From 3 to 48 Inches Diameter. 


ALSO 


~= +ALL SIZES OF FLANGED PIPE}? 


— AND— 


SPECIAL CASTINGS. 


NC. Doumwnmonr 


Flange Pipe, Lamp Posts, 
Stop Valves, Fire Hydrants, 
and General Foundry Work. 


BUILDERS’ IRON FOUNDRY 


“Globe” Specials. 
Office, Corbin Building, 192 Broadway, New York. 


s.d m.j. 


VX 
| 
— 
; s.d.m.j. | 
Al 
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ADVERTISEMENTS. 


LOU'S. 
LOW MAINTENANCE. 


118,000,000 DUTY. 


Worthington High Duty Pumping Engines, either 
Horizontal or Vertical, Compound or Triple Expansion, 
are especially adapted to severe and varying services 
without the use of complicated regulating mechan- 
isms or safety devices. 


HENRY R. WORTHINGTON, 
86 and 88 Liberty St., 
NEW YORK CITY. 


s.d.m.j. 
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ADVERTISEMENTS. 


CARRIED IN STOCK, 


CHEAPER THAN OLD FORM. 


BUILDERS’ IRON FOUNDRY, 


PROVIDENCE, R, I. 


s.d.m,j. 
Grorce JoHN Donaupson, President, 
Manager and Treas., Emaus, Pa, 136 South Fourth St., Phila., Pa. | 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON CO., 


MANUFACTURERS 


FOR WATER AND GAS. 


SPECIAL: CASTINGS. 


EMAUS, Lehigh Co., Pa. 


s.d.m.j 
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ADVERTISEMENTS. 


WALWORTH MANUFACTURING CO., 


Water Works Engineers, who have tested the Machine, claim that it has 
no equal for efficiency and durability, and furnish strong testimonials. If you have not 
already done so, will you not investigate its merits and send for Descriptive Circular and 
Price List, and especially note prices of duplicate parts, and also what we furnish with a 
Machine. 


(Patented.) 


54 Gold Street. 
CHINE 


G MA 


ain 


BOSTON, MASS. 
N 
ja 


New York Office, 


@ pause Lem ‘sexog jyo-ynyg 
‘sarjddng pue s[oo,, SPH pue 


THE HALL TAPPI 


*“SHIIddAS SMHOM 


For tapping main pipes under pressure, Simplest and Best. Three Machines 


in One. Body made of Brass, Trimmings of Wrought Iron and Steel. 


ALL COODS CUARANTEED FIRST-CLASS. 


( 
i 
i 
zg 
= 
Wa 
s.d.m.j. 


ADVERTISEMENTS. 


THE HOLLY 


LOCKPORT, N. Y. 


SOLE MANUFACTURERS OF THE 


GASKILL, HORIZONTAL AND VERTICAL 
HIGH DUTY 


PUMPING ENGINES. 


COMPARISON CHALLENGED FOR BEST RESULTS. 


Rotative Beam Engines, Water Power Pumping Machinery, Duplex 
Pumps, Hydrants, Gates and Flange Pipe. 


SEND FOR PAMPHLETS AND OTHER INFORMATION. 


The Second Edition, 270 pages, 50 cuts and diagrams, of OFFICIAL 
REPORTS OF DUTY TRIALS by eminent engineers of 34 High Duty 
pains Engines, will soon be ready for Engineers and Water Works 
Officials. 


s.d.m.j. 


GOULD'S STEAM and WATER PACKING. 


PATENTED JUNE Ist, 1880. 


THE ORIGINAL RING PACKING 
Piston Rods, Valve Stem of Steam 
Engines, Steam Pumps, and Espe- 
cially Adapted for Paper and 
Pulp Mills, Electric Light 
Plants, Water Works, &c. 


Self-Lubricating, Steam and Water Tight. 


TRADE MARK 
Less friction than any other known Packing. Never grows hard if directions are 
followed. Does not corrode the rod. Every Package fully warranted. 
In ordering, give exact diameter of Stuffing Box and Piston Rod or Valve Stem. 


N. B.—This Package will be sent to any address, and if not satisfactory, after a trial 
of thirty days, can be returned at our expense. None genuine without this trade-mark, 
and date of patent stamped on wrapper. 


All Similar Packings are Imitations and calculated to deceive. 


GOULD PACKING CO., 38 Cambridge St, E. Cambridge, Mass. 


8.d.m.j. A. CHIPMAN, Treas. 
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RANDOLPH SRANDT, 


38s 


Cortlandt St. 


MANUFACTURERS OF THE 


SELDEN PATENT PACHEING 


: (With and without Rubber Core), 
For Stuffing-Boxes on Plungers, Piston-Rods, 
and Valve-Stems. 


. These packings are made of carefully selected materials, FREx FRoM Grit, and are 


SELF-LUBRICATING AND ELASTIC. 


The following sre a few of the representative houses who use and recommend the 
Selden Packing: Knowles Steam Pump Works, Pumping Machinery; George F. Blake 
Mfg. Co., Pumping Machinery; The Jno. H. McGowan Co., Pumping Machinery; Geo. 
J. Roberts & Co., Pumping Machinery; The Hooven Owens & Rentschler, Hamilton 
Corliss Engines; The Ritchie & Dyer Co , Stationary and Portable Engines. 


s.d.m.j. 


C. R. Woonrn, President. Wn. F. Lowry, Treasurer. 
C. H. Zeunver, Vice President and General Manager. 
Frep’k H. Eaton, Secretary. H. F. Gienn, Gen. Supt. | 


THE JACKSON & WOODIN MFG. CO., 


MANUFACTURERS OF 


| 


Cast Water and Gas Pipe, 


Special Castings, Lamp Posts, Car Wheels, 


Cars, Merchant Iron and 


Forgings. 
BERWICK, COL. CO., PENNA. 


8.d.m.j. 
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ADVERTISEMENTS. 


CHAPMAN VALVE MANUFACTURING CoO., 


—MANUFACTURERS OF— 


VALVES AND GA¥ES KOR WATER, GAS, STEAN, 
GATE FIRE HYDRANTS. 


N 
N 


Section Drip Valve. 


Section Hydrant. ALL WORK GUARANTEED. Hydrant. 
General Manager’s Office and Works, Indian Orchard, Mass. 
s.dm..j. Treasurer’s Office, 72 Kilby Street, Boston. 
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THE ENGINEERING RECORD, 


(Established in 1877.) 
PRIOR TO 1887, KNQWN AS THE SANITARY ENGINEER, 
For the 
Engineer, Architect, Contractor, Mechanic and 

Municipal Officer. 

HENRY G. MEYER, Eotror ano Proprietor. 
Gives prominence to 

MUNICIPAL AND BUILDING ENGINEERING, 

Which includes 


WatTER-Works (Construction and Operation), SEWER- 
AGE, BRIDGES, METAL CONSTRUCTION, PAVEMENTS, SUB- 
ways, RoaD MakIneG, Docks, RIVER AND HaRBoR WoRkK, 
TUNNELING, FOUNDATIONS, BUILDING, CONSTRUCTION, 
VENTILATION, PLUMBING, STEAM AND Hot-WaTER HEAT- 
ING, LIGHWING, ELEVATOR AND PNEUMATIC SERVICE. 


“The success of this publication has been marked in 
many ways, not only has it become a source of profit 
to its projector but it has been of incalculable value 
to the general public whose interests it has always 
served.”—Cincinnati Gazette. 


“It may be regarded as the representative paper 
devoted to Architecture and Engineering.” —Boston 
Herald. 

“It stands as a fine example of clean and able jour- 
nalism.”—Ra*lroad Gazette. 


PUBLISHED SATURDAYS AT 
277 PEARL STREET, NEW YORK. 
(P. O. Box 3037.) 
$4 Per Year. Specimen Copy, 10c. 


PRIZE DESIGNS FOR WATER TOWERS AND PUMPING 
STATIONS. 


HE seventeen selected designs, including those to which were 
awarded the money prizes, received in Tue ENGINEERING RecorD’s 
$250 Competition for Pumping Station and Water Tuwer Designs, are 
published in the twelve weekly issues of that Journal, beginning with 
March 15th, 1890, The Pumping Station Designs are also suggestive for 
Electric Light Stations, Boiler Houses, etc., etc. This series also con- 
tains the Prize Essays on Road Making and Maintenance received in a 
similar Competition instituted by the paper. 


The set, bound in boards, sent post-paid, on receipt of $2.00. 


THE ENGINEERING RECORD, 
Proor to 1887, known as The Sanitary Engineer. 


am. 27” PEARL STREET, (P. O. Box 3037.) NEW YORK. 
s8.d.m. 
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ADVERTISEMENTS. 


BOSTON + BELTING #CO., 


ORIGINAL MANUFACTURERS OF ALL KINDS OF 


VULCANIZED INDIA-RUBBER GOODS. 
ESTABLISHED 1828. 


Factories of the Boston Belting Company, Boston, Mass., U. S. A. 


OLDEST AND LARGEST MANUFACTURERS IN THE WORLD 


RUBBER BELTING. 
Also Manufacturers of 
all other articles of _ =. WAREROOMS. 
VULCANIZED 
INDIA RUBBER 


for Mechanical = = 956-260 Devonshire St, 


and Manufacturing 25 
RUBBER VALVES = BOSTON. 
of all descriptions — 
Hydrants, Pumps, 100 Chambers Street, 
Engines, Steamships, | 
ete. New York. 


s.d.m.j. os E. 
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ADVERTISEMENTS. 


PEERLESS RECORDING GAUGE 


THE ONLY 
PRACTICAL AND DURABLE GAUGE. 


Y Specially made for WATER WORKS. Recording all varia- 
tions of pressure on Mains and Boilers. 


S. P. JONES, 28 School St.,Boston, Mass. 
WRITE FOR CIRCULAR, 


The Jones Economic Furnace, 


Insures the Greatest Possible Economy of Fuel. 


It can be seen in operation at the Chestnut Hill Pumping Sta- 
tion of the City of Boston, where an evaporation exceeding 13 
pounds of water per pound of combustible from and at 212 de- 
grees is obtained in regular daily duty. 

‘Circulars and testimonials on application to 
F. A. JONES, 


28 School St., Boston, Mass. 


CAST IRON PIPE AND SPECIALS FOR WATER AND GAS 


Flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, ete. 


CHAS. MILLAR & SON, Selling Agents, Utica, N. Y. 


Manufacturers of Lead Pipe und Plumbers’ Materials. 
Wholesale Eastern Agents Akron Vitrified Sewer Pipe. 


Also Wrought Iron Pipe. 


. Shipments to any part of the United States at lowest market rates. 
m.j.s. 
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The Deane, 


OF HOLYOKE, 


STEAM PUMPS. 


. 


= 


Water Works 


Daily Pumping Capacity of Deane Water Works 
Engines in Service, 


Over 500,000,000 Gallons. 


For Illustrated Catalogue write 


The Deane Steam Pump Co., 


HOLYOKE, MASS. 
New York, Boston, Chicago, Philadelphia, . 


ne St. Louis, Denver. 
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ADVERTISEMENTS. 


BESE. 


—THE— 


Stebbins Co., 


Brightwood P. 0., Springfield, Mass. 


Manufacturers of 


BRASS GOODS FOR WATER WORKS. 
ROUGH STOPS. 


Corporation Cocks. 


Sole Manufacturers of 


BROUGHTON'S PATENT SELF CLOSING WORK: 


Special attention given to Key Work for 
Water Works. Send us Samples 
and get our Quotations 


ALL WORK GUARANTEED. 


8.d.m.j. 
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ADVERTISEMEN'1s. 


57 Oliver St., BOSTON, MASS. 
LEAD FURNACES. 


No. 1! for Repairs. No. 2 Like Cut. 
No. 3 Mounted on Wheels. 
Caulking Hammers and Chisels. 
Watkins Pipe Jointers. 

Jute Packing.  Ladles. 
Picks, Shovels, Hammers, Bars, 

Rope, Blocks, Lanterns. 


Diaphragm and Centrifugal 
PUMPS, 
and all Construction Tools. 


SEND FOR CATALOGUE 


PERRIN, SEAMANS 
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YOU USE 
WATER METERS? 


> 


If you do, and have never tried the Hersey, we believe you 
have made a mistake. Why? 


BECAUSE'the Hersey, while as accurate as any other, gives 
less trouble from stoppage and intermittent registration. 


BECAUSE it is more readily repaired than any other, owing 
to the interchangeability of its parts. 


BECAUSE it is unquestionably the best “all-round” Meter 
on the market. 


BECAUSE it is guaranteed for five years even against wear, 
and therefore, 


BECAUSE all experiments made with it are at the expense 
‘of its manufacturers, uot at yours. 


Send for Circulars and Price Lists. 


MFG. 


So. BosToNn, Mass. 
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The New England Water Works Association 


was organized in Boston, Mass., on June 21st, 1882, with the object of pro- 
viding its members with means for social intercourse and for the exchange of 
knowledge pertaining to the construction and management of water works. 
From an original membership of only twenty-seven, its growth has prospered 
until it now includes. the names of’ more than 375 men. Its membership is 
divided into two principal classes, viz., Active and Associate. The active 
membership is further divided into two classes, viz., Resident and Non-Resi- 
dent,—the former comprising those residing within the limits of New England, 
while the latter class include those residing elsewhere. The initiation fee for 
the former class is five dollars; for the latter three dollars. The annual dues 
for both classes of Active membership is two dollars. The Associate member- 
ship is open to firms or agents of firms engaged in dealing in water-works 
supplies. The initiation fee for Associate membership is ten dollars, and the 
annual dues ten dollars. This Association has four regular meetings each 
year, also a series.of informal monthly meetings, during the winter months, 
at Boston, Mass. 


The Journal of the New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, together 
with verbatim reports of the discussion. It also contains interesting contri- 
butions from writers of the highest standing in their profession. It affords a 
convenient medium for the interchange of information and experience be- 
tween its members, who are so widely separated as to find frequent meetings 
an impossibility. Its success has more than met the expectation of its pro- 
jectors; there is a large and increasing demand for its issues, and every addi- 
tion to its subscription list is a material aid in extending its field of useful- 
ness. All members of the Association receive the Journal in return for their 
anaual dues; to all others the subscription is two dollars per annum. If upon 
inspection of the accompanying copy you feel so inclined, we should be glad 
to receive your subscription, 

The Secretary would be pleased to give further information to any one de- 
siring the same. Address, 

R. C. P. COGGESHALL, 
Secretary New England Water Works Association, 
New Bedford, Mass. 
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